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BRIEFLY TOLD. 
—_ 

THE MINNEAPOLIS COMPANY REFUSES TO ACCEPT THE $1.30 RaTE#.— 
In our item columns for this week will be found the full text of the 
majority and minority reports submitted by the Board of Arbitrators in 
the instance of the attempt at fixing a gas rate for the city of Minneap- 
olis. It will be remembered, from our reference to the subject in the 
JOURNAL of last week, that the majority report recommended the plac- 
ing of the rate at $1.30 per 1,000 cubic feet, while the minority report 
conveyed the intimation that the present rate of $1.60 per 1,000 cubic 
feet was neither excessive nor unjust. It is, of course, regrettable that 
the arbitrators could not have agreed on a figure, for such unanimity of 
finding would virtually have settled the affair to the satisfaction of all 
concerned at home, and would have removed it from the field as a dis- 
turbing factor to gas interests outside of Minneapolis. It is possible that 
the representative of the Gas Company on the Board of Arbitration 
(Mr. W. J. Murphy) has claimed too much for his client, and that his 
zeal has been peppery to the point of overseasoning ; in fact, we are in- 
clined to say that he has hurt the Company’s cause to a greater extent 
than he has advanced it, wherefore it is a case of being saved from one’s 
friend. We would also take issue with Mr. Guldlin’s asseveration (Mr. 
Guldlin represented the city as its expert in the argument before the 
arbitrators, and in the main was an admirably fair testifier), that 10 per 
cent. is to be regarded as a minimum profit for a manufacturer, and 
particularly so in respect of the gas business in Minneapolis, where it 
must be borne in mind the authorities have not hampered legitimate 
gas trade by granting a profusion of gas charters. The Minneapolis 
Gas Light Company has had and has the clear field to itself, and in re- 
turn for this protection its proprietors should be willing to accept a 
reasonable maximum return for their investment—and those who are 
conversant with the capitalization of the Company and the details con- 
nected therewith will likely admit that the proprietors have at least been 
given one dollar’s worth of stock for every dollar that was expended in 
the ways of labor, materials and so on when the plant was being con- 
structed and later on improved. With an annual output of 250,000,000 
cubic feet, and having made the most liberal allowance for salaries, and 
presuming the manufacture on the average of a 24-candle gas, we do 
not believe that any difficulty would be experienced in earning 8 per 
cent. on the Company’s capital with a gas rate of $1.40 per 1,000 cubic 
feet. It is true that this is 10 cents more per 1,000 than the figure named 
by the majority, and that it is 20 cents per 1,000 less than seems to be 
acceptable to Arbitrator Murphy, but all the same if it will yield the 8 
per cent. return the figure is fair to the city and just to the Company. 
In the meantime we understand that the Company’s President, Mr. H. 
W. Brown, has officially informed the City Council that it cannot com- 
ply with the suggestions of the Board, which means that the fight is 
still on. Perhaps the ultingate result will be the passage of an ordinance 
by the Council naming a figure sensibly lower than that which the 
Company has rejected. 


Here VON OFCHELHAUSER ON THE Gas INDUSTRY OF THE UNITED 
Sratres.—Those who had the pleasure of meeting Herr von Oechel- 
hauser, who is well known in German gas circles, on the occasion of his 
visit to this country in 1893, will pleasantly remember him as a wide- 
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awake man with a happy faculty of comprehending thoroughly that 
which he saw, although unfamiliar with the customs of the country in 


which he saw it. At theJast meeting of the German Gas Association, 
which was held in Karlsruhe last June, our visitor of a year ago de- 
livered a lecture on ‘‘ The Gas Industry in the United States of North 
America,” which proves that he was wide-awake, for his recital is 
graphic and accurate. We print the first instalment of the lecture in 
our current number, and will conclude it a week from now. Our read- 
ers will find very much of interest to them in its well put together 
chapters. 








Soa tis [Prepared-for the JOURNAL. ] 
Pressure of Gas at Different Elevations. 
ec 


By Mr. J. P. GILL. 


The communication of Mr. F. N. Morton, in the JOURNAL of the 
13th inst., on ‘‘ The Effect of Elevation on Pressure,” is both interesting 
and useful. The equations and their solution are clear and satisfactory. 
The general equation, Wa (1— G) = p — P; in other words, the weight 
of a column of air, having a height equal to the difference of elevation, 
and having an area of I square inch, expressed in inches of water ‘and 
multiplied by (1 — the specific gravity of the gas) = the difference be- 
tween the pressures, is reduced to its lowest terms and is readily applied 
to any particular case. 

The weight of the air is taken at the temperature of 60° F., and it is 
to be presumed that the specific gravity of the gas is taken at the same 
temperature. The pressure or weight of a column of air 100 feet high 
being equal to 1.473 inches of water, the pressure of any column of a 
different height can easily be found by simple proportion. Having the 
specific gravity of the gas, the difference between the pressures at the 
bottom and top of the elevation may now be quickly ascertained. 

There is another method of ascertaining the variations in pressure due 
to elevation, which may be called the older one. I think, however, it 
should be freely granted that Mr. Morton is fully entitled to the award 
of originality for the solution he has furnished the JouRNAL. The 
other method referred to, assuming the temperature to be 60° F., is as 
follows : 

The weight of a column of air 1 foot square and 1 foot high is .07682 
pound, and that of a column 1 inch square and 1 foot high is .00053347 
pound. A column of water 1 inch square and 1 inch high weighs 
.03611 pound ; therefore, the weight or pressure of a column of air 1 
inch square and 1 foot high is equal (.00053347 <-.03611) to that of .01474 
inch of water. This number multiplied by the height of the elevation 
gives a product, which, for the present purpose, may be called the re- 
served number. Multiply this reserved number by the specific gravity 
of the gas, deduct the product from that number, and the remainder 
will be the difference between the pressures at the respective heights. 

For an example, let the height of the elevation be 100 feet, and the 
specific gravity of the gas be .32. Now, .01474 x 100 = 1.474, the re- 
served number, and 1.474 x .32 = .47168. 1.474 — .47168 = 1.00232, or 
about 1 inch. 

As illuminating gas increases about the ;}, of its volume at 32° F., 
for every additional degree of temperature it would be advisable, for 
practical purposes, to employ in the calculation the weight of air at 32°, 
which is .08072 pound per cubic foot. A column of air 1 inch square 
and 1 foot high weighs .00056055 pound, which is equal to .0155234 inch 
of water. This is an unvarying and standard number. 

The specific gravity of the gas is also to be reduced to the temperature 
of 32°, as follows: Let T be the temperature at which the specific grav- 
ity is taken, S the specific gravity at 32°, and s that at T. t the vol- 
ume of the gas at 32° be unity ; 60° — 32° = 28°, the difference in tem- 
perature ; V the volume at 60°, and R the reserved number. 
des = 1.057143 = V; 1.057143 x .32 (specific gravity at 60°) =.3383 =S, 
the specific gravity at 32°; and .0155234 x 100 = 1.55234 = R; 1.55234 x 
.38383= .52516 and 1.55234 — .52516 = 1.02718, the difference in pressure, 
about 1 inch. 

The working formula is R— (R x S) = difference in pressure, it be- 
ing remembered that RK is the pressure of a column of air at 32° 1 foot 
high, in inches of water, viz.: .0155234, a constant number, multiplied 
by the height of the elevation in feet ; and that the specific gravity of 
the gas, taken at the temperature T, should be reduced to that at 32°, 
which has been called S, and which may be obtained by means of the 
T — 32° " ; , 
00) * the specific gravity at T=S. This 
is illustrated above. These formulas answer for any temperature, as 
well as any height. 

For a second example, let the specific 
will be 1.05714 x .65 = .692143. Risas 


following formula : ( + 


vity be .65 at 60°; at 32° it 
fore 1.55234 ; therefore, R 


(R x S) =.1,55234 — 1.07444 = .48, about half an inch difference in| 


pressure. — 
In practice, the decimals need not be extended beyond three or four 
figures, 





Then 1+. 





[Prepared for the JOURNAL.] 
Mid-Summer Talk on a Worn Subject. 
ssinectiliiaatestt 
By an ‘‘ OLD ConTRIBUTOR.” 

Upon taking charge of a certain gas works we found, among oth: 
undesirable things, a deposit of naphthaline over 1 inch in depth flow; 
ing on the top of the water in the purifying seal cups, and the suppose: 
to-be revivifying iron sponge was so thoroughly impregnated with this 
undesirable substance that it could certainly not be effective as a puri- 
fying agent. We attributed this state of affairs to the use of a steai) 
jet exhauster employed in the following manner: The newly-made 
gas passed from the generators through a scrubber and condenser to a 
relief holder, was drawn from the latter by the exhauster, and sent on 
through another multitubular condenser and a ‘‘St. John and Rock- 
well” scrubber to the purifiers, station meter and storage holders. 

The reader will observe that the gas was properly cooled when made, 
and before it was stored in the primary holder. It was then rapidly 
reheated by the steam-jet, and again as suddenly chilled in the follow- 
ing condenser, and the experienced gas man will require no further ex- 
planation of the reason why we had the naphthaline deposits described 
above, for under these conditions that result was simply inevitable. 

A rotary exhauster was then procured and the steam-jet discontin- 
ued, though not abandoned, for it was kept ready for instant use as a 
valuable adjunct to the rotary in case of accident to the latter. The 
abnormal deposits of naphthaline then ceased. Shortly afterward we 
began using a new water gas generator, and presently again noticed 
considerable naphthaline in our purifiers, though in nothing like the 
quantities which had been there before. This time it could not be the 
steam-jet, for that had been ‘‘ honorably retired,” as previously men- 
tioned. We sought the cause, and thought we found it upon learning 
that, notwithstanding the clearest, simplest instructions furnished with 
our new water gas generator, the operatives did not follow these until, 
through the introduction of a simple device described some time since 
in the pages of the JOURNAL, they were obliged to do it or lose their 
jobs. 

By running the apparatus as per directions we did not indeed get 
any more naphthaline in the purifiers, but in the space of a few weeks 
we noticed the pressure at the inlet of one of our holders was increas- 
ing ; in fact, soon after the first notice it was found to be completely 
stopped up, so that no gas could be passed that way. This inlet, which 
was 16 inches in diameter, was found to be stopped at the point where 
it entered the tank. It was easily cleared in the customary manner, 
but in less than three days again showed signs of stopping up. That 
performance was repeated several times, until we discovered the fol- 
lowing: One evening, about an hour after starting our regular run 
of gas making, we discovered that the condenser was about as hot as a 
steam boiler. More water was (we believed) turned on, but the con- 
denser became no cooler. We then had an additional water pipe run 
to the apparatus, with no better results, although we knew that our 
water pipe was not shut off or stopped, for we tried it, and we had been 
getting a good supply previously ; yet we did not get a proper supply 
now. Testing for the cause, we found that at night, when the electric 
annex, with which the Company is blessed, was started, there was not 
| enough pressure in the water mains to flow to the top of the conden- 
ser. No water going in, that which was there was soon converted into 
steam through means of the hot gas from the generator, and in that 
manner we had another steam jet—two, in fact, for one flowed into the 
top of the scrubber and the other helped things in the hydraulic seal to 
keep warm. 

The first thing we did was to make a sharp, though short, kick about 
the insufficiency of the city water supply, calling the attention of the con 
stituted authorities to the danger from fire and to health by this lack o/ 
water. And, would you believe it? The kick was effective, for a‘ 
date of writing larger mains are being laid with commendable spee! 
all around us. But we could not wait for that. We had one large 
holder tank above ground, and it was found that it could be made to 
hold a few inches of water more than it did, without flooding the inle' 
and outlet mains ; so we made a water tower of it. Driven wells, con 
structed but not connected some years before, were suitably arranged 
and directly we had an ample supply of uniformly cool water, whic): 
was quite good enough for our condensers, etc., though we did not usc 
it in the boilers on account of suspected excessive lime impurities. We 
may use it later on, and save money by it. We now could keep our 
condensers cool, and have had no more trouble with stopped inlet to 
holder. Westill find a good deal of naphthaline in our service pipes, 
which is to be expected with the conditions under which we are oblige: 
| to work ; but that is growing less also. 
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"he observing reader may now remark: ‘ Perhaps that was the 
trouble in the first place—lack of water—and the steam-jet had nothing 
to do with it after all.” Therefore, in reply to such a natural remark, we 
will state that the water supply, though never abundant, yet was sufti- 


cient until, with the advance of hot weather, lack of rain and other | 


causes not of interest here, the ordinary supply of water was shortened. 
The instance related was not the first experience in that direction, and 
the water supply was one of the first things we looked to in the begin- 
ning, When there was still enough, which was the reason why the final 
discovery was not made until the very last thing. 








The Gas Industry in the United States of North America. 

‘Sainte 
\ lecture delivered at the meeting of the ‘‘ Deutscher Verein von Gas 
und Wasserfachmannern,” at Karlsruhe, June 18, 1894, by Herr von 
Oechelhauser, for a copy of which we are indebted to the courtesy of 
the lecturer. | 

The abundance of material which almost overwhelms every visitor to 
America is brought under the reporter’s notice with particular force 
when he is called upon to compress within the narrow compass of a 
newspaper article even a small part of the most remarkable things he 
has seen and, if he be qualified to judge then rightly, appreciated. It 
will, therefore, be understood that, notwithstanding the arrangement 
come to between Professor Bunte and myself, for the division of our 
joint labors, many very essential features and many an interesting 
technical detail have had to be omitted from this report, and I can only 
hope to have an opportunity of making up for these omissions in the 
form of a supplement by the time the report is published. Meanwhile 
I do not wish to trespass unduly upon the valuable time of meetings 
such as this, and I trust that you will not misconstrue my intention, 
but will believe me to be moved solely by a desire to be brief, when, in 
tie course of the present statement, I occasionally refer to the lecture I 
dslivered in November, 1892, in Berlin, before the ‘‘ Verein zur Befor- 
derung des Gewerbfleisses, in Preussen,” * since many of my American 
notes are so closely connected with the remarks I then made as to prac- 
tically constitute a supplement to them, and to relieve me from the task 
of once more going over the same ground and resuming the same lines 
of argument. 

Although it be an unquestionable fact that, in the course of such a 
journey as I have made, a specialist must necessarily perceive and grasp 
things more quickly and more clearly than a layman, and although he 
may be better able than an ordinary observer to account for many things 
which, at first sight may appear strange or phenomenal—being in a 
position more readily to discern the connecting thread between cause 
and effeet—even an expert, in attempting to give an account of his im- 
pressions, though the particular industry to which they relate may be 
ever so familiar to him, can only present, at best, sketchy and what 
may be called instantaneous delineations of what he has witnessed ; de- 
lineations, indeed, which he must not be surprised to find requiring cor- 
rection and touching up in many particulars, should they come under 
the notice of his American confreres, who are necessarily more fully 
acquainted with the subject than he can be. Having, then, made these 
reservations, I hope that I shall be understood to give the following 
‘instantaneous pictures’? merely as utterances of my own views, seeing 
that (to continue to speak in the language of photographers) to make 
careful “‘time exposures’’ I needed the most essential requisite—the 
** time,” 

My arrangement with Herr Bunte was that he should show how the 
gas was dealt with from the moment of its generation to the time it 
reached the gasholder, while I was to follow it on its way from the gas- 
holder to the consumers’ houses. Now the distribution of gas is not less 
important than its production, for the reason that the technical and 
economical advantages which the conveyance of the gas from the works 
to the consumers’ dwellings may present may be regarded as to a great 
extent characterizing the method by which a central plant works. In- 
(ed, it is to the ignorance or disregard of the difficulties appertaining 
t» the distributing plant, and the expenses it involves, that the ruin of 
tiny contemporary industries, which otherwise bore a very promising 
aipect, has been due. When the cost of production of light, heat and 
power has been covered, all is not accomplished, for the cost of the de- 
livery of these commodities to the customers very frequently is just as 
h'vh as, or higher than, the cost of manufacture in America. This fact 
is observable in many places, and it is for the reason that both Ameri- 
cas and Englishmen make a sharp distinction between the cost of gas 
"the holder ’’—#. e., until it is stored up—and its cost as supplied “‘to 
tho meter ’—4, e., as supplied to the consumers. 
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| 1. American Gas Works as Central Heat Producing Stations.— 
| One of the questions which I bore constantly in mind during my visit 
|to the American gas works was that which I had before mentioned in 
| the course of my lecture at Berlin, viz.: ‘‘ Whether gas works are suit- 
able for central heat supply, and to what extent it is desirable that they 
\should strive to become such sources of heat.’’ Now, in this respect 
| nothing is more instructive to the observer than a survey of the dis- 
tributing and consumption of natural gas in America. For, although 
we do not ourselves possess this natural treasure in Germany, yet it is 
undeniable that this particular gas is the cheapest that can be made 
available for the service of man, since it need not first be manufactured, 
but it is simply obtained by boring the soil, and may then be directly 
conveyed to the place or places where it is to be utilized. By observing, 
therefore, the manner in which the gas is distributed and consumed, it 
may best be ascertained to what extent the supply of heat for practical 
purposes from a central station, and with gas asa heat producer, is com- 
patible with the realization of such reasonable profits as an establish- 
ment of this kind can justly lay claim to. 

The first ‘‘ instantaneous picture ’’ which I have to present to you will 
give you some idea of one of the latest and best fitted natural gas works, 
which supplies Chicago with combustible gas from the remote natural 
gas fields of the State of Indiana. The owners of the gas fields situated 
in the environs of the village of Greentown, Indiana, are the Indiana 
Natural Gas and Oil Company, and the Company co-operating with 
the owners, and entrusted with the management of the distributing of 
gas, is the Economic Fuel Gas Company, of Chicago. To reach Green- 
town, Indiana, one has to ride by train or coach for several hours. It 
is there that, next to a settlement composed of small villas—mostly, ac- 
cording to local custom, one storied houses built of wood-—the very in- 
teresting gas compressing works of the Indiana Natural Gas and Oil 
Company are situated. The experience gained hitherto on other gas 
fields, in regard to the fluctuating and gradually decreasing pressure of 
the gas wells, has been there taken advantage of in the erection of a 
compressing plant on a large scale in the offshoots of the gas fields to 
Chicago, whereby the possibility is afforded of increasing the natural 
gas pressure, which, in the wells, amounts to about 21.1 atmospheres 
(300 lbs.)—twofold, so as to enable the long double pipe line to Chicago 
to be reduced in diameter to the minimum of 8 inches. At the time to 
which I am referring, 50 gas wells (about 1,000 feet or 304.8 meters deep) 
were being worked. One so-called ‘‘small” well was supplying about 
two million cubic feet (or 57,000 cubic meters) in 24 hours, which was 
about equivalent to the daily yield of the Chemnitz gas works ; while 
the yield of the largest well amounted to four or five times more, say, 
about 9,700,000 cubic feet (or 257,000 cubic meters), which exceeds the 
daily production of the large gas works of the city of Hamburg. 

One of these wells was blown off in my presence, for which purpose 
the iron plug by which the 3-inch well pipe had been closed at the top 
was removed, and one of the planks of the small wooden structure (not 
unlike a booth) surrounding the bore-hole broken away. Before doing 
this, however, I had been charitably advised to carefully stop my ears 

-a well timed recommendation, since the detonation produced by the 
gas being blownoff at a pressure of about 20 atmospheres is like that of 
a tremendous explosion. I was reminded of this blowing-off affair a 
short time ago, when I read in the AMERICAN Gas LIGHT JOURNAL that, 
in starting one of the most extensive wells of the Indiana gas fields, the 
boring machine was, with a deafening crash, blown away, the noise 
causing great excitement among the inhabitants of the neighboring dis- 
tricts for several miles around. 

In regard to the compressing works of Greentown, I have added a 
few particulars in the supplement annexed to this report. For the pres- 
ent it will be sufficient to state that it includes a boiler house which at 
the time contained 14 steam boilers of 90-horse power each.’ The boil- 
ers are heated with natural gas, and the compressors are arranged in a 
building entirely separate from the boiler house, seven compressors of 
200-horse power each having first been erected. Notwithstanding the 
technical accomplishment of the whole plant, one feature of it may 
cause some surprise, namely, that the natural gas is, to begin with, 
burnt under 14 steam boilers, by the aid of a large chimney, thereby 
first causing very great loss of heat in the boiler furnaces, and, after 
that, resorting to water as awehicle of power, instead of converting the 
natural gas into heat and power directly in a gas engine. This compli- 
cation of the heating process struck me, not only on account of the con- 
siderable loss of fuel which it entailed, but also by reason of the very 


1 In referring to the size of boilers, Americans always state simply the number of horse power 
they present, so that the one figure summarizes, as it were, in a synoptic form, the heating sur- 
face, evaporation and steam pres:ure; by knowing, therefore, the number of horse power of a 
given steam boiler, its power or working capacity may at once, and without any difficulty, be 
compared to that of the steam engine it supplies. 
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great increase of the capital which had to be invested in the installation. 


For it is a well known fact, with regard to America, that the utmost 
economy in the initial capital is regarded to be the primary condition of 
success. Besides, in employing gas engines-ignited by electricity, the 
danger from fire would have been materiall¥ less than it is now, owing 
to the employment of steam boilers. Indeed, the fact that such a dan- 
ger does exist in the present case,where the working pressure of the gas 
is up to 40 atmospheres, and that it is particularly great in the compres- 
sors and pipes, had evidently been recognized, and it was, no doubt, for 
this reason that the boiler house was erected at a considerable distance 
from the engine house, whilst, in the latter, various interesting measures 
of precaution were taken against danger from fire. 

The managers of this undertaking are, however, in no way to be 
blamed for this omission, which is amply accounted for by the circum- 
stance that America, for reasons which I shall consider further on, is 
still far behind Europe as regards the frequency of employment of gas 
engines and the variety and size of their construction. It was, there- 
fore, scarcely likely that the idea would occur to the devisers of the 
plant in question, or that they undertook the first risk in America at 
such a plant, simply to employ gas engines of from 90 to 120-horse 
power operated by natural gas, instead of boilers of 90-lLorse power and 
a steam engine of 200-horse power in each case. 

An object not less interesting than the compressing plant was the dou- 
ble high pressure conduit leading to Chicago, 115 miles (185 kilometers) 
long. This pipe line combines the results of all experiments hitherto 
made as regards the choice of material to be used in the construction of 
such pipes and the methods of tightening the joints ; for some of the 
older pipe lines from other gas fields, carelessly made from the first be- 
ginning, and then still more perfunctorily attended to, are said to have 
caused losses varying between 30 and 40 per cent. The double conduit 
in question consists of wrought iron pipes of the best quality, 8 inches 
(203 millimeters) in diameter, provided with conical screw threads, and 
tested to a pressure of 1,200 pounds per square inch, or 84.5 atmo- 
spheres. 

These lengths of pipe are joined together without the interposi- 
tion of any packing, being simply screwed into each other, after their 
respective screw threads have been oiled. The tightness of the joints of 
these pipes, when tested, proved to be nearly perfect. Ata pressure of 
about 42 atmospheres, or 600 pounds, the loss of pressure observed after 
three or four days did not exceed 0.35 of an atmosphere, or 5 pounds, 
while the loss of gas throughout the conduit only amounted to about 
0.83 per cent. In actual practice, the aggregate loss is estimated at the 
maximum. of 1 per cent. It is stated that the maximum quantity of gas 
may be forced through the two conduits when the terminal pressure is 
equal to just one-half of the greatest initial pressure—i. e., when it 
amounts to 80 atmospheres. From this it would appear that each pipe 
is capable of transmitting about 20,000 cubic meters of gas per hour, or, 
as this gas has 1,000 British thermal units per cubic foot, or 8,500 calor- 
ies per cubic meter,’ 20 cubic feet (0.566 cubic meters) of the same giv- 
ing 1-horse power in the engine, each conduit or pipe may transmit 
35,000-horse power, or the double conduit about 70,000-horse power. 
This is an interesting example of the enormous capability of transmis- 
sion of power’ with gas pipes which I specially emphasized in my Ber- 
lin lecture, and which is all the more remarkable as the loss it involves, 
apart from compression, is in those cases reduced practically to nil. Mr. 
Forbes, the well known English electrician, who at the time was em- 
ployed in finishing the grand electrical device of the works at the Nia- 
gara Falls, and whom I met on the spot in July last, informed me that 
it was intended to convey 10,000-horse power of the hydraulic power 
available from there to Buffalo—i. e., a distance of 15 miles or 24.1 kil- 
ometers ; and later on that amount was to be increased to 25,000-horse 
power. 

Therefore, the existing conduits for the transmission of natural gas 
from Indiana to Chicago convey up to this present time a quantity 
of power seven times larger, and for a distance seven times longer than 
the quantity and distance contemplated in the first Niagara project re- 
ferred to. That distance is about 10 kilometérs longer than the famous 
distance between Lauffen and Frankfort-on-the-Main. The cost of the 
pipe lines amounted to about 1 million dollars, which brings the cost 


1. The artificial water gas as obtained from cval, generally gives only 70) British Units equals 
5,456 waits of heat; non-luminous water gas, only about 2,600 units of heat. 


2. Althoug?h, strictly speaking, this is not a case of direct transmission of power, but merely 
one of conveyance cf fuel, yet, for practical purposes, it may not be wrong to consider it in com- 
paris n with the existing means of transmission of such driving mediums as electricity, com- 
pressed air. steam and water, inasmuch as these means of transmission also carry the power pro- 
ducing agent from place to place not in the form in which it can be directly utilized as power. or 
applied to the driving shaft, but in a condition which requires the use of a special motor or en- 
gine, whieh, indeed is more simple than a gas engine, but which, like the latter, entails consid- 
erable losses in the process of converting the agent supplied into motive power. 








of 1-horse power, delivered at a distance of 187 kilometers, and fully 
utilized, down to only 90 marks.' 

On its arrival at Chicago, the gas is distributed, under the contro! «f 
the Economic Gas Fuel Company, by means of a special low pressiire 
system of mains, the whole leAgth of which amounts to about 160 mils, 
or 257.4 kilometers. The price of this natural gas at Chicago is 50 ce: ts 
per 1,000 cubic feet, or 7.2 pfennigs per cubic meter, being just half the 
price at which gas is supplied for producing heat and motive power |)y 
the coal and water gas works of Chicago. Notwithstanding (and this 
was a point I was very anxious to ascertain’, not one of the persoiis 
participating in the management of this undertaking cherishes the (c- 
lusive hope of being ab!e, at this rate, to disp!ace or supersede all exis 
ing heating apparatus, to monopolize the heat supply throughout Chica 
go, and especially of supplying the whole of the Chicago industry wit) 
gas from a central station. Neither was this hope indulged in by the 
management of the Detroit (Mich.) Gas Company ; that company hav- 
ing natural gas supplied to it from the State of Ohio, a distance of quite 
92 miles, or 148 kilometers, and selling it at the cost of 33 cents per 
1,000 cubic feet, or 4.90 pfennigs per cubic meter. 

Another great natural gas company sets an instructive example as tu 
the extent to which a scheme may be carried out for a central supply 
of gas for heating purposes, on a sufficiently large scale to make it ser- 
viceable for the objects of industry. That company, so far as I am 
aware, has reduced the price of its gas to the lowest figure, and is’ said 
to meet all the diverse requirements of industry in the most able man- 
ner. The name of the concern I am not at liberty to disclose, but hay- 
ing been supplied in the most amiable manner with a great many facts 
of interest, I may be allowed here only to briefly refer to some of them. 
The price of gas as supptied to dwelling houses is 25 cents, or 3.71 pfen- 
nigs, while for manufacturing purposes it is supplied at a nominal rate 
of 12.5 cents, or 1.8 pfennigs per cubic meter. Now, it is remarkal le 
that even here, where prices are as low as 1.8 pfennigs—i. e., one-eighth 
of the price at which lighting gas is sold in the same city—there shou! 
be room for such a laconic remark as that which occurs in a letter ad- 
dressed to me on the subject: ‘‘ But few can pay this rate.” Separate 
arrangements must, in fact, be made in each case, and the figures have 
to be worked out specially each time ; for in cases where such large 
quantities have to be supplied, such as those which some industrial 
establishments consume, it has not been possible hitherto to measure 
the gas by means of meters, since the cost of doing so would assume 
such gigantic proportions as to become almost ruinous.’ It only re- 
mains, therefore, to get at a rough estimate of the probable consump- 
tion of gas, and to accept the cost of the solid fuel used before. Thus, 
in the case of steam boilers, for example, a lump sum is general’ y 
agreed upon, according to the nature and the amount of the work to b» 
performed and to the particular construction of the boilers to be heated. 
In glass works the payment for gas is arranged for at a certain rate per 
crucible and per month, the price thus obtained amounting to about 1} 
pfennigs. In foundries and rolling mills the natural gas is paid for at 
so much per ton of iron, while in the case of puddling works the sup- 
ply of natural gas had to be abandoned altogether, as, not even by 
offering it at three-fourths of a pfennig per cubic meter—i. e., the 
twentieth part of the price at which ordinary coal gas was sold in the 
same town—could a successful competition be kept up with the heating 
arrangements with which the different works were themselves pro- 
vided. 

I am therefore of opinion that the conditions under which this au | 
other natural gas producing companies in America supply gas, so far 
as I have been able to form an opinion of them, corroborate the remark 
I made in Berlin—viz., ‘‘That it seems quite impossible that all the 
heat required could ever be derived from central stations”—and that 
this observation of mine meets the case even where natural gas is avai!- 
able ; that is to say, a gas which, unlike non-luminous water g.s, po: 
sesses a very high heating power, while its cost of production is nil. 

A further question to be considered was this: Is it at all desirable in 
the interest of our gas industry that all the heat should be derivable 
from a central station ; and, in particular, how far is it desirable or a:'- 
vantageous to extend this central heat supply scheme to heating stoves ‘ 
For cooking purposes and for motive power supply, the yearly co- 
sumption of gas is, of course, pretty uniform, as we well know, and tlie 





i. Where the distances are shorter, the cost of producing 1-borse power will als» necessarily 
be less ; thus the cost of sending 25,000-hors? power through the double conduit from Schmarg .0- 
dorf to Berlin, a distance of 4 7 kilometers, does not exc2ed 30 marks per horse power. 


2. It appears from the litest news received from Aferica that. Westinghouse has suceeded |" 
devising economical meters for large consumers. But, then if this !e so, the consequence will 
probably be to bring about a rise in the price of natural gas at such places wh re the waste/t! 
system of “separate arrangements” is givea up in favor of exact me.suring, when the wh'¢ 
extent of the losses hitherto sustained wili be realized. 





Aug. 20, 1894. American Gas Light Fournal, 257 











Allegheny Natural Gas-Co. 


Monats - Verbrauch von 25 Heizdgas -Consumen 
wahrend eines dehves im Vergleich mit ‘ mpberatur. 





























Temperglur-Seata, 
Consum:: : 15? 
: reg q 
1-10" 
o-s° 
a —H o’tels. 
: = 
b. BH Ly 
— 
= 
10° 
; = 
— 
Ty's? 
= 
@ t120° 
= 
— 
=e 
a 3 . - + — s i + ‘a 
» s 3 ; 
a eee F a Pits Bo eke Uo ae ole 
a: Durchschnittlicher taglicher Verbvauch von den tqréssten Consu men fen: 
a . . . x : Rane 3K leinslen ee ea 
- ; 4 Consumenten: 


b . . ° d . Be 
a: Mittlere monatliche Temperatur 
Taglicher Verbrauch von Heizgasg ineinem Privat hause 


um Vergleich mit cer Aufsentemperetiuy ns = 











Consum: 
Scale 


+. 


4 





419° 


i 


LITT TPIT TTT TIT TT iT 


15? 


+ 
v 


20° 











‘X 





: e : s e i 


~ 

a 
Ly 
~ 


1 Marz, 


Bie the a all oe 
A PR = 


Ta glicher Gasverbauch. 
Durchschnittliche -Tages-Temperatur nach. Angabe der Wetter warte. 


So ~ nm - + . Ss dog . 
~ = >) ~ ~ oe °°: b. ~ co a 


ey 








™~ 


Lee a a Neh arm CeCe till RRR INS AACR Retain ett ecole aie TLR TT CO th Bite 1s 


ren i ok 









b 


crepes 


tie lek Mi ik ay An] 





r 


7 
a eae 


eae 





ere 


earth Sr 


SRA EEE coe. oe 


REE a MRI i tn 








258 American Gas 


Light. Journal. Aug 20, 1894. 








advantages accruing from the employment of gas for these purposes 
have been thoroughly appreciated for some time. By way of replying 
to the above question, I beg to submit to you herewith two graphic 
representations (Figs. 1 and 2) of the fluctuations taking place in the 
consumption of gas, and I take this opportunity to acknowledge that I 
am indebted to the kindness of the Philadelphia Natural Gas Company, 
of Pittsburgh, and of the Allegheny Heating Company (being a dis- 
tributing Company and junior branch of the former) for these diagrams, 
the value of which is enhanced by the fact that they are the outcome of 
very careful observations, and accurately record the daily and monthly 
consumption of heating gas by different consumers for a whole year. 
Figure 1 represents the fluctuations observable in the consumption of 
heating gas during one day. The record was taken by Mr. John Young, 
the Manager of the Allegheny Heating Company, himself, in his own 
apartments, the fluctuations of temperature taking place in the course 
of the day being at the same time taken into account. This graphic 
record enables it to be ascertained at a glance what a marked influence 
the external temperature has, in fact, upon the consumption of heating 
gas, and how profitable this is to the consumer, the quantity of gas used 
in the stove actually rising and falling with the temperature. At the 
same time it will be understood how disadvantageous this connection 
between the consumption of gas and the temperature must be to the es- 
tablishment which produces and supplies artificial gas. Mr. I. C. Bax- 
ter, the Managing Engineer of the Detroit gas works, in referring to 
this subject, remarked to me that changes of temperature not infrequent- 
ly trebled the consumption of heating gas in a few hours. 

The second graphic Figure 2 summarizes the observations made in 
reference to the monthly average consumption of gas and extends over 
a period of one year, the corresponding temperature curve being also 
given. What renders these curves particularly interesting is that they 
record the experience of three different groups of consumers of heating 
gas, viz.: One group of large consumers, one group of medium con- 
sumers, and, lastly, a group of consumers on a small scale. These 
comparative records conclusively show that the least advantage is de- 
rived from the large consumers, the fluctuations in their consumption 
in the course of a year being particularly marked, as in the winter they 
consume, comparatively speaking, even a far greater quantity of gas 
than the customers who use lighting gas only. It will, therefore, be 
well understood that there can be no question of equalizing the pro- 
duction in the summer and winter by combining the central supply of 
light with the central supply of heating gas for stoves and furnaces. 
The least unfavorable condition of things is that which appears to pre- 
vail in the case of the smallest consumers, probably for the simple 
reason that they generally consume more gas for cooking purposes 
than for heating their apartments. 

These observations we ought to take as a warning, so that we may 
guard against over-shooting the mark and rashly adding extensive 
heating plants to our existing system of gas pipes, unless there is a spe- 
cial demand for gas, for the convenience of the public, in schools and 
churches, or unless the consumption is practically equal in the summer 
and winter. I rather unexpectedly find this view confirmed in a report 
just published by the Geological Bureau for the the United States, in 
reference to the ‘‘Consumption of Natural Gas.”’ The New York 
Commercial Journal, in its issue dated May 19th last, commenting on 
the report in question, says— 

‘It appears from the report, however, that the employment of natu- 
ral gas is being more and more confined to supplying the wants of 
families, and Indiana is the only State in which the consumption of 
natural gas for manufacturing purposes has at all increased in the 
year 1893.” 

In addition to this we may, perhaps, take another hint from America 
in endeavoring to protect ourselves from being overpowered by an im- 
moderate increase in the consumption of heating gas in the winter, viz., 
in the season in which we have to face, as it is, a maximum demand 
for lighting gas. The first mentidned natural gas company, which 
supplied me with the figures given above, wherever it was obliged to 
allow’an extra discount off the price of gas, whether utilized as a heat- 
ing or a motive power preducing medium, endeavored to arrange it in 
such a manner that the bulk of these reductions might be made in the 
summer. To mention one example, the natural gas used for castings 
and articles made in rolling mills was sold during the winter season at 
a price from 25 to 30 per cent. higher than during the remaining five 
summer months.’ Now, if a natural gas company thinks fit to protect 


1, In reference to the Deutsche Continental Gas Gesellschaft we have had occasion, 
ere this, to watch with interest an ‘experiment that was made in the town of Quedlin- 
burg, in the shape of a tentative tariff, in which the prices of gas varied from one month 
to the other, no matter whether it was to be uged for lighting or heating purposes. The 





itself in this manner from an undue increase of the gas consumption in 
the winter, in spite of the fact that it has no difficulties to contend with 
in producing the gas it suppli:s, and that its only object is to dispose 
of the contents of its network of pipes at a profit, surely we are justitii( 
in taking the hint and turning*it to account if we can, all the more so 
as we have invariably to increase the number of our retorts and size 0! 
apparatus, even including the capacity of the gasholders whenever tlie 
consumption of gas is increasing in the winter, whether for heating or 
lighting. 

It will, therefore, be seen that the natural gas works herein referre 
to deserve our attention, not merely from a geological or purely tec) 
nical point of view, but that they are so interesting and instructive, 
economically speaking (as regards the sale and distribution of the gas), 
that it may be safely said that the German gas industry, by watching 
the development of those works, will probably avoid many a disap- 
pointment in the future, especially considering the extent to which gas 
is now to be developed in general » se as a heating medium. 

If we consider that a natural gas plant can hardly be worked at a 

profit in the long run, even though the gas be sold at only 1 pfennig 
per cubic meter, it is not to be wondered at that artificial gas, which is 
more expensive to produce, and for which the generating plant yields 
still less profit, must of necessity be still more limited in its supply. 
I said in my Berlin lecture ‘‘ that all companies that have hitherto 
attempted to manufacture non-luminous heating gas in America have 
had to abandon the idea, so that at the present time, so far as I am 
aware, one company only, which, however, has three establishments, 
one of which is situated in Hyde Park, Chicago, still continues to do so. 
The Chicago Exhibition, however, is sure to give us an opportunity of 
examining with deliberation what further steps have been taken in 
that direction, and of once more comparing the results of our observa- 
tions with the conclusions which an economical investigation of the 
subject has so far enabled us to draw.’’ Gentlemen, the comparison | 
was then alluding to has been made, and when I visited the works of 
the Mutual Fuel Gas Company, situated in the extreme south of Chi- 
cago, some distance beyond even the exhibition grounds, I found that 
that Company, too, had given up the idea of finding a market for non- 
luminous heating gas at that last stalion, as it has given it up before in 
the towns of Jackson and St. Joseph. Luminous water gas produced 
by a generator of a new interesting device of Mr. Evans had, by the 
time of my visit, been adopted at all the stations, while, previously, the 
attempt had been made to make non-luminous heating gas serviceable 
for purposes of illuminating by means of the Fahnehjelm combs. 

How be it, although the economical and technical conditions with 
which the gas industry has been confronted hitherto, have made it 
practically impossible to supply non-luminous heating gas at a profit, 
yet it is by no means unlikely, as we shall see presently, that the mat- 
ter may at some future time, when improved incandescent burners are 
introduced, be given another trial. 

While I am referring to central heat distributing gas works, I may be 
allowed briefly to state that the employment of gas for domestic pur- 
poses, and more especially for cooking, has been assuming very vast 
proportions in America of late, and seems to be spreading rapidly ; so 
much so, that the gas works of that country follow our example in 
charging for gas supplied for heating purposes in most cases, a price 
from 25 to 30 per cent. less than the price of lighting gas ;' most com- 
panies possessing show rooms of their own fitted with an endless vari: 
ety of apparatus specially constructed to met American tastes and re- 
quirements, the advantages of the employment of gas being at the same 
time impressed upon the public mind by means of short but well worded 
circulars and prospectuses. To the specialist it was a positive pleasure 
to peruse those interesting and instructive little pamphlets, such, for ex- 
ample, as those issued by Mr. C. J. R. Humphreys, of Lawrence, Mass., 
Alex. C. Humphreys, of Philadelphia, or by C. E. Judson, of the Eco- 
nomic Fuel Gas Company, of Chicago ; some of those publications «d- 
dressing themselves to the public at large, whilst others more especially 
appeal to fitters, mechanics or housewives, but all suggesting over aud 





again to examine the question of the advisability of charging a higher figure in the win- 
ter than in the summer for gas supplied to the trade. It so happened that we were at 
the time negotiating the preliminaries of a new contract, in reference to one of the 
towns the illumination of which we had undertaken, and we took advantage of the 0)- 
portunity forintroducing into the contract, instead of the usual clause, allowing a re- 
duction according to the quantity of gas consumed, a graduated scale, setting down the 
price of the gas used for either heating or power producing purposes at 14 pfennigs for 
the six winter months, and at 11 pfennigs for the six summer months; the lighting #35 
being charged for ata constant rate of 18 pfennigs both in the summer and winter, 
though for large quantities an extra reduction was made, bringing the cost of this £1 
down to 14 pfennigs. 

1. As far as I know, a gas company, the “* Deutsche Continental Gas Gesellschaft,” 10 
a municipal works, has first of all, in 1868, introduced those lower prices for heating 0! 





example from America, which we have cited, was therefore a fresh inducement for us 





Ycooking gas, . 




































































































hi- 
hat 
On- 
» in 
ced 
the 
the 
ible 


vith 
le it 
ofit, 
nat- 

are 


uy be 
pur- 
vast 
: so 
le in 
price 
com: 
var'- 
fi re- 
same 
orded 
asire 
or ex: 
Mass., 
» Eco- 
as ad- 
cially 
r and 


he win- 
were al 
sof the 
the op- 
g a re 
ywn the 
nigs for 
jing £38 
winter, 
this 228 


— 


ift,” not 
ting and 





Aug. 20, 1894. 


American Gas Light Aournal, 





259 








over again that reader should pay a visit to the Exhibition halls where 
the apparatus described are shown in operation. Want of time pre- 
cludes me from dwelling further on this point and especially from go- 
ing further into the construction of the American gas apparatus on 
view. (To be Continued.) 








Steam Applied as an Aid to the Revivification of Oxide 
in Situ. 
——— 
A paper read by Mr. Frederick G. Dexter, of Winchester, before the 
Incorporated Gas Institute. ] 

At the meeting of this Institute in June, 1892, I had the honor of 
bringing before your notice a brief account of improved results realized 
at the works under my charge, by the introduction of a practice which, 
at that time, had not been tried elsewhere. The difficulties giving rise 
to the idea and the subsequent results I will briefly summarize, as a 
certain amount of misunderstanding arose upon these points, although 
in other casés the object was, I am glad to say, not only clearly grasped 
but acted upon with equally beneficial results. 

At the time of introducing what is generally understood as the air 
process of revivification, our purifiers (charged with natural bog ore) 
gave a rapidly increasing back pressure, the evil asserting itself so rap- 
idly that, handicapped with rather shallow seals and a heavy holder at 
a low level, the back pressure compelled the shutting off of the boxes 
long before they should have required changing, calculating the life 
u on the known condition of sulphureted hydrogen to remove the 
composition of the oxide and the percentage of air admitted. The oxide 
always came out in dry, hard, rock-like masses, and frequently neces- 
sitated the use of a pickaxe to disengage it. Watering, even to excess, 
was repeatedly tried before placing it in the boxes, but with no perma- 
nent result. 

The author then recapitulated the seven notes on this subject given in 
his former paper (see Journal, Vol. LVII., pp. 38 to 40); and he after- 
wards proceeded to remark that the enumeration and study of these 
points led to but one conclusion. The air process tended to become 
self-destructive by the removal of the necessary moisture ; and, although 
at some works a greater measure of success would be experienced than 
at others—due to the varying amount of moisture present in the oxide 
originally, or in the gas, or the proportion of air used—yet there ap- 
peared very good ground to believe that no results were so good but 
that they could be greatly improved. 

It may be noticed that, although some speak of gas arriving at the 
purifiers in a saturated condition as regards moisture, and others point 
to the accepted formula representing the chemical reactions between 
SH:+ Fe: Os: H: O, and FeS+O liberating a quantity of water in the 
oxide, as sufficient proof that further moisture is not needed, the fact 
remains that abundant testimony has been forthcoming at various 
times that oxide does cake and harden under the conditions of air revi- 
vification in situ; and certainly, as far as my own experience was 
concerned, the manipulation of chemical formula upon paper in the 
office afforded no relief to the boxes on the works. 

It may also be remembered that, where no air process is used, the 
spent oxide always comes out of the box in a much drier state than 
when put in, and when quite new material is used for the first time— 
containing frequently as much as 20 to 30 per cent. of moisture—this 
quantity of moisture does not remain, but gradually lessens under the 
influence of the current of passing gas, and the heat generated by the 
reaction between the ferric hydrate and sulphureted hydrogen, although 
in this reaction water is in continual process of formation. 

Whether or not the hardening or caking of the oxide (when the air 
process is employed) becomes sufficiently serious to interfere with the 
working, depends, I think, upon the intensity of heat of the reaction 
due to relative proportions of sulphureted hydrogen to remove, and 
the percentage of air used—that is, if the amount of heat generated is 
sufficient in any given size purifier to drive out the percentage of water 
originally in the oxide, or allows it to remain there. For instance, if 
oxide containing (say) 6 per cent. of water at first remained in this con- 
dition throughout the run of the box, hardening would probably be 
absent ; but, if a drying action had gone on, and the percentage of 
water reduced, it will have been found to have caused the oxide to cake. 

Another important consideration not usually allowed for. is that the 
tension of aqueous vapor is proportionately higher under the influence 
of the heat produced within the purifier ; and, moreover, as all gases, 
as well as air, have greater affinity or capacity for moisture under in- 
crements of temperature, it necessarily follows that, if coal gas arrives 
at a purifier ‘‘ saturated” with aqueous vapor, \it -will immediately re- 





reactions.. In Faraday’s ‘‘ Chemical Manipulations,” the proportions 
by volume of vapor present in -one volume of gas, standing over, or 
brought in contact with water, is thus given : 


Proport‘on of Vapor 


in One Volume Increase for each 
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It is important to notice that the volume of aqueous vapor absorbed by 
the gas is one of rapidly increasing ratio the higher the temperature of 
the gas. It, therefore, follows that, all other conditions being equal, 
the percentage of air used and the efficiency of the oxide are factors 
which will directly influence the amount of moisture the gas will ab- 
stract during its passage through the material of the purifier. Assum- 
ing the gas to leave an exposed scrubber or washer on a winter's day at 
50° F., it will be seen from the table that, on reaching perhaps covered- 
in purifiers under the air process, within the material of which the tem- 
perature is only 70° F., that the aqueous vapor absorbable is increased 
twofold. I believe that a large proportion of the water found at the 
bottom of the purifiers comes from the preceding box of the series ; 
that on leaving (say) the first purifier in which the principal reactions 
are progressing, and the greatest temperature is reached, the gas, satur- 
ated with aqueous vapor, immediately cools more or less, and parts with 
the excess moisture on coming in contact with the comparatively cold 
connecting main running round to the next purifier, into the bottom of 
which the water, of course, drains. 

As recorded in my former paper, consideration of these points led me 
to try the effect of intermixing exhaust steam with the gas immediately 
before the purifiers. The record of the very satisfactory results ob- 
tained was briefly that: During summer, when using 2 per cent. of air, 
the life of the purifiers was increased on adding the steam in the ratio 
of 3to7. During winter, when using 0.8 per cent. of air, the life of 
the purifiers, when steam was added, increased in the ratio of 1 to 3. 
The advantages then enumerated were: (1) The steam supplies the nec- 
essary moisture to preserve the activity of the oxide. (2) The oxygen 
of the air supply seems, as Dr. Thorne suggested, to possess far more 
active properties under the influence of moisture. (3) Back pressure 
from hardening or caking is absolutely stopped. This I attribute to the 
prevention of the drying up effect, and also to the undoubted fact that 
the sawdust and woody fiber in the oxide swells considerably, thus tend- 
ing strongly to disintegrate the mass, rather than allow it to bind. 
(4) The high temperature of the ingoing gas, particularly in a humid 
condition, is distinctly favorable to oxidation, and to the chemical re- 
actions generally. (5) The addition of heat in this way is of great im- 
portance in winter, counteracting most satisfactorily the inert action of 
the oxide under severe cold, prolonging the life of the box, and en- 
abling far greater dependence to be placed on the purifying operations. 

It was my intention to have accepted the invitation to contribute the 
results of the following year’s working in June, 1893, and complete the 
information as far as lay in my power ; but finding unmistakable indi- 
cations that the oxide had run its life, I considered it preferable to give 
you the results of the analysis of the spent oxide, and any possible al- 
teration of my experience, as soon as the new oxide was subjected to the 
process by waiting another year. The following table will perhaps 
clearly convey the net value of the results obtained both before and 
since : 


———————————————— —_ 





| Cost of Labor 





Half Method of | and Materials 
Year. Purifieation. per 1,000 Feet Remarks. 
of Gas Made. 
June, 1890. Oxide only. Noairorsteam., 0.70d. 
Dec., ““e ee “ec ee 0.80 


Difficulties 








quire more as soon as subjected to the. high temperature of the oxide 


experi- 
June, 1891/Air tried 14 to 2 per cent. 0.43 } enced with onl 
ening of oxide. 
{ Boxes never required 
Dec., ‘‘ |Airl}to2p.ct.,steamadded.| 0.24 changing from 
(| back pressure. 
First paper read, ox- 
June, 1892'/Air 0.8 per cent., and steam.| 0.22 ide 30 to 40 per 
* cent. sulphur. 
Dec., ‘‘ |Airl - " 0.30 
Oxide spent, 65 per 
June, 1893 Air 1 6 “ 0.38 cent. sulphur, wet 
basis. 
Dec., ‘‘ |Air 0.8 e “ 0.37 ae oxide. ; 
, ‘ ; osts not expected to 
June, 1894) Air 0.8 : : | exceed 0. + 
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The great advantage of air revivification is here clearly indicated, to- \etod hydrogen from 10,035,000 cubic feet of gas. The quantity «| 
gether with the still greater benefit resulting from the addition of steam | oxygen necessary for complete revivification would be 75,264 cubi. 
to the boxes. It will be noticed that the costs tended to increase at De-| feet; while with the use of 0.8 per cent. of air, 20,070 cubic feet of ox) 
cember, 1892. Towards June, 1893, I had the material sampled, and | gen only was passed in, or about one-fourth. As, therefore, the use «! 


received the following satisfactory report : 
Average of Three Analyses—- Wet Basis. 


Per Cent 
REE osc cecccthddd Sangscsshebuaeee seus 65.2 
ONO skys. 0s 6d pe bho bab waneehs «scene ues @ 5.8 
Tarry matter and cyanides ................. 4.0 
RI WHI S585 a Ron on < 02 40d ds 0-068 12.4 
ND so sao pedennd solv ions Cabbun boone 12.6 

100.0 


‘*The above analysis shows your material to be more fully charged 
with impurities than the great bulk of material that comes under our 
notice ; and you will see that there is only 12.6 per cent. of the original 
oxide left—thus showing that your material has increased at the rate 
of about four tons of spent for each ton of new oxide used, the usual 
average increase being only about two tons for one.”’ 


I think that it was a matter of some surprise that comparatively so | 


little water was found on analysis; the knowledge of the use of the 


steam process leading to the erroneous supposition that the spent ma- | 


terial would necessarily prove to be saturated with moisture. I think 
that this fact goes far to prove my suggestion, that the aqueous vapor 
present in the gas, or formed in the purifier, does not remain in the 
oxide, but is driven out. 

On charging the boxes with new oxide, sawdust was added in the 
proportion by volume of 1 sawdust to 4 oxide. The composition of the 
material as put into use was : 


Per Cent. 
Fipivabeds pementhe. «os isiks dn so 00 ctv ceavewee 70.0 
Matter insoluble in hydrochloric acid........ 4.0 
Creer er tet eEee 16.0 
NE Aes esc c dens bi vadens deren ie ess Hs 10.0 
100.0 


From the first, the materials acted well ; and no altered conditions 
were observable, excepting that the life of each box was greatly in- 
creased. There was not the slightest tendency to fire; and on the first 


removal, the oxide was found to be charged with 33 per cent. of sul-. 


phur. The maximum make per 24 hours has been about 360,000 cubic 
feet. Our purifiers, four in number, measure 24 feet by 12 feet, having 
12 tons of material in two layers in each. Our scrubbing plant has 
been until now extremely deficient, in winter amounting to one-tenth 
only of the recognized allowance, For this reason, the amount of sul- 
phureted hydrogen to be dealt with at the inlet of the purifiers—750 
grains per 100 feet of gas—was unnecessarily heavy. The percentage 
of air was 0.8 per cent., and the temperature of the gas in the first box 
ranged from 90° to 110° F. 

The quantity of exhaust steam used has been difficult to gauge, as it 
has been admitted by means of the arrangement in the sketch before 
you ; so that some action should be obtained as a steam scrubber, and 
at the same time immediate cooling by the top showers be possible, if 
difficulty arose. Experience has proved this to be unnecessary, and 
the steam has been allowed to pass in in quantity guided by the tem- 
perature maintained in the first box. The quantity entering the scrub- 
ber arrangem nt has been varied from 10 up to 25 gallons per ton of 
coal carbonized. The purifiers stand in a row, at right angles to the 
steam scrubber, so that the steam has to travel proportionately greater 
distances to reach Nos. 2, 3 and 4 than No. 1. Of course, greater con- 
densation has resulted, necessitating the use occasionally of too much 
exhaust steam to conveniently work up; but at the same time it has 
been useful in completely demonstrating the value of the steam—ex- 
perience proving that, as soon as boxes were put on further removed, 
proportionately lower results were obtained and increased back pres- 
sure regularly asserted itself, to be cured only by getting the steam 
further forward. The arrangement now adopted is to pass the steam 
into either one of the four tubes, depending upon atmospheric condi- 
tions or the position of the box to be served. 

From tests carefully conducted under the conditions of working be- 
fore mentioned, the average result obtained from a 12-ton box nearest 
the steam scrubber has been equivalent to the removal of the sulphur- 
eted hydrogen from 12,544,000 cubic feet of gas containing 750 grains 
of sulphureted hydrogen per 100 feet. If the whole of the ferric hy- 
drate in the material was in the active form (either at first or gradually 
became so), it should have been equal to the removal of the sulphur- 





entirely active ferric hydrate and this proportion of oxygen, shoul! 
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theoretically result in the purification of 13,380,000 cubic feet, and the 
result obtained was 12,544,000 cubic feet, I think this clearly indicates 
that very close results to the full value of the oxygen of the air supply 
are to be obtained. 

One of the greatest advantages found has been the certainty of keep- 
ing up the efficiency of the boxes throughout the winter, and also the 
remarkably low back pressure—amounting to one inch only on three 
boxes, irrespective of the percentage of air used. The percentage may 
be increased, with prolonged life of the box ; that given being simply 
the percentage best suiting my own particular conditions. I may here 
remark that, although the area of the boxes has been given, the rate of 
flow has not been mentioned, as it appears to me that the usual method 
followed is erroneous. From time‘to time, calculations had been given, 
based upon the area of the box, and the make of gas, as if the box were 
empty. Subsequently corrections were introduced, deducting the space 
taken up by the oxide. But it appears to me that this practice is use- 
less, as it simply gives the rate of flow in the empty parts of the box, 
not through the interstices of the oxide. Time contact (the all-importan' 
point in purification) is governed by the aggregate of the minute spaces 
in and between the particles of oxide. To make myself clearer, if, say. 
a cubic foot of loose oxide (as used in the purifiers) is carefully rammed, 
it will be found to bind up into as nearly as possible one-half the space ; 
therefore, half a cubic foot is actually oxide, and half a cubic foot 
space. Taking the case of a purifier 24 feet by 12 feet by 4 feet, wit! 
2 feet of oxide altogether, the rule mentioned would give 576 cubic fee! 
whereas the true figure governing the rate of flow or contact time 
would be only one-half this. You will notice that the arrangemen' 
adopted for air supply is that of direct blast. The principal advantag: 
is greater certainty of correct percentage, especially on a level gauge 
and all avoidance of tar or crude gas getting back into the meter. Th: 
gauges indicate the relative pressures, and ensure correct results. 

In concluding his paper, the author first of all made reference to th 
series of articles on ‘‘ Oxide of Iron.” from the pen of Mr. J. T. Sheard 
F.C.S., published in the Journal during the months of April and Ma) 
1893. He then alluded to results obtained elsewhere, in confirmatio: 
of his experience—among others, to a paper on ‘ Revivification 0! 
Oxide and Iron,” read by Mr. G. T. Thompson, of St. Louis, before the 
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American Gas Light Associatiun in 1893.' In tis paper, Mr. Thomp- 
son quoted the results obtained by Mr. Irvin Butterworth, of the 
Columbus Gas Works, Ohio, and this led to correspondence taking 
place between both these gentlemen and Mr. Dexter, extracts from 
which the author gave in his paper. Concerning these letters, Mr. 
Dexter remarked : It is interesting to note that, while Mr. Butterworth 
(already having good use for his exhaust steam) has made use of live 
steam direct from boilers, and Mr. Thompson uses exhaust steam, the 
results in each case confirm my own. 








Economy in the Boiler Room. 
. Se 
{Read by Mr. John C. McMynn before the Northwestern Electrical 
Association. ] 

I take pleasure in presenting before this body a few ideas on Econ- 
omy in the Boiler Room. I say pleasure, because I consider the boiler 
room one of the most abused portions of the system of power genera- 
tion, and I sometimes wonder why the boilers do not form a union— 
and strike. Were such a thing possible, the list of grievances would 
probably read as follows: Non-union fuel, poor water, bad draft, 
inefficient attendance, out of date setting, and many other minor de- 
tails. 

Pardon me if in this short paper I do not follow a fixed outline, but 
rather talk along just as if we were discussing the subject in which I 
have become so greatly interested in the last two years. As most of us 
have plants under our charge or are interested in them, I shall not take 
up the subject of new boiler rooms except to say that experience has 
shown that it is by all means good business policy for the company to 
secure the services of some modern consulting engineer. The brick 
mason in your town will assure you on his honor (and he is doubtless 
sincere) that he knows all about boiler settings ; in fact, has ‘‘ set hun- 
dreds of them.” But he is setting boilers the same to-day as he did 10 
or 20 years ago. I will venture the opinion that at least a saving of 15 
per cent. can be effected in the setting of a horizontal tubular boiler. 
In looking over a series of boiler tests, I find that those boilers which 
are hung from I beams resting on columns, and having at least a good 
6-inch clearance between the sides and the walls, give the best results, 
the reason probably being that much additional heating surface is 
brought into use, and the gases have free access to the sides of the 
boiler. 

The question of horizontal tubular versus water tube boilers is one 
which every engineer and owner must settle for himself, for in solving 
the problem there are many variable quantities: First cost, cost of fuel, 
amount of room, ete. 

An easy way of figuring this out without considering safety, is as 
follows : 

Let B = cost of boilers. 
rate of interest on cost of boilers. 
cost of boiler plant exclusive of boilers. 
rate of interest on P. 
cost of attendance per horse power. 
cost of compounds and incidentals per horse power. 
cost of repairs. 
horse power. 
number of hours plant runs per year. 
= cost of fuel burned per horse power. 

Then the total cost per horse power hour would be— 

(B+ Be )+ (P+ PP) + Nuaz + CNuZ + D + WNuZ 
Mi ry Pee —° Riiteth Na 
Applying this formula to each particular location, the economy can 

be calculated. 

Generally speaking, it is economy to enlarge a plant and burn a 
cheaper fuel with less evaporation. The limit would be reached when 
the interest on the investment equals the saving per year. 

I attach some tables which have been published in Electrieal Engi- 
neering for April, 1894, but which I think are handy to calculate the 
cost of evaporating water with different grades of fuel. 

The question of safety is a most important one, and is, of course, 
greatly in favor of the water tubes ; but it is wonderful how few explo- 
sions occur from horizontal tubulars when one considers the attend- 
ance they receive in sawmills and small, isolated plants. 

During the last four months none of us have been able to choose our 
fuel, and hence have not run economically, as we have had to take 


syFbabe ye 
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1, See AMERICAN GAS LIGHT JOURNAL, Nov. 6, 1893, pp. 650-653. 





what the ‘“‘ union” was willing to give, and render thanks accordingly. 
But the question of generating steam with oil, coal and gas is one 
which has been open for along time. Oil undoubtedly is the nicer 
fuel, as it is smokeless and requires so little attention ; but whether it 
is the more economical depends in the first place on the price, which is 
as variable as a monopoly can make it, and, secondly, on the number 
of boilers in your battery. The attached tables are practically correct, 
as the cost of labor was calculated from actual experience, and not for 
an ideal plant, either in the case of oil or coal. 

In Chicago gas is being used in many plants, but the Natural Gas 
Company takes the contract by the year, and has made some very 
moderate contracts, for the first year at least. In the Auditorium cen- 
tral plant the chief engineer, Mr. Cowen, tells me that he will save 
about $6,000 per year by using natural gas. The boilers there were 
equipped with mechanical stokers, and when the strike was on only 
one grade of coal could be used, and as many plants wanted this grade, 
the price went up to $4.10 a ton for slack coal. If a smokeless furnace 
is used, it seems as if it should be one which can burn any grade of 
oal or shavings. The Pullman Palace Car Company have made many 
improvements during the last year, and are using the Hawley down- 
lraft with great economy, as it can burn the refuse of the wood-work- 
ing shops and shavings, or any grade of coal. The Company also put 
in the Warren-Webster vacuum system of steam heating and feed 
water heaters, and are now collecting all the returns which formerly 
went into the sewers. 

In the modern boiler room one of the most important appliances is 
the feed-water heater. The main points to be considered are, first, tem- 
perature as nearly 212° as possible; second, amount of exhaust steam 
necessary to heat water; third, ease of cleaning heater ; fourth, low 
back pressure. 

There are so many first-class heaters in the market to-day that an en- 
gineer can find exactly what he wants by a little study. Of course, 
lifferent heaters are suited for different plants, and the needs of plants 
should be studied. 

The higher the temperature of the feed water in the heater the more 
scale will be deposited in the heater, and consequently less in the boiler, 
which is a very desirable fact, for if an engineer knows exactly where 
the scale is deposited he can get at it regularly to remove it. The 
amount of steam necessary to heat the water of course depends largely 
on the conductivity of the material between the water and the stea.; , 
and if scale is deposited on this conducting surface, the heater will 
gradually, but rapidly and surely, lose its efficiency. A heater which 
cannot be cleaned of scale rapidly and easily will, of course, be ne- 
glected and allowed to become inefficient. 

The reduction of back pressure 1s a most important item, for all the 
economy of the boiler room may be easily more than balanced by in- 
crease of back pressure in the engine room, and at the same time the 
efficiency obtained from well set valves and nicely adjusted engines is 
overbalanced. 

No other part of the supply business has been so disgraced as that of 


boiler compounds. It seems as if every quack remedy under the sun © 


has been used for this, and it has become with many a mere matter of 
buying the engineer ; and right here let me urge upon this Association 
the necessity of honesty in the engineering profession. In my business 
as consulting engineer I hear that small sentence so often, ‘‘ There's 
something in it for you,” that I have made it a rule to deal with no 
agent who prefers that method. If a thing cannot be sold on its merits, 
it becomes necessary to buy its acceptance, and I cannot express my 
contempt for an engineer who will accept pay for his services from his 
employer and then betray his trust by listening to the enticing conver- 
sation of money. We have all of us used different compounds, and, of 
course, been disappointed in some of them, but the new way is to anal- 
yze the water and have a compound made that will act to the best ad- 
vantage on that particular water. 

How many of you know exactly what it costs you to evaporate your 
water and can distribute your station expenses? I have heard of a new 
plant about to be built which is to have large steel bunkers, holding 
about 10 tons each, placed on scales and to feed directly onto the boiler 
room floor. From this arrangement the superintendent can tell at any 
hour, if he wishes, exactly how much fuel has been used, and with a 
water meter can approxMately arrive at the evaporation. 

In making tests a water meter should not be used, and the modern 
plant will always have two tanks large enough for measuring the feed 
water, so that the engineer can try different grades of coal and intelli- 
gently advise the purchasing agent. Connections should be so made 
that any one boiler can be tested, or any combination. Blind flanges 
will not leak, but valves will in nearly every case. 
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A calorimeter is such a simple instrument that any engineer can run 
it and know what quality of steam he is supplying from the boilers. 
Thermometers should be placed in the feed pipes and watched closely. 
But intelligent attendance is about as important.an item as any. High 
priced superintendents are a rule, but any ‘t Dago” can shovel coal, 
and his idea of firing is to handle all the coal possible with the least ef- 
fort. Raise the standard of labor in the fireroom and pay more wages, 
and I am sure you can reduce the number of men and save much in 
the fuel bill. 








and in good working order, and also superheat the steam passed 
through them and return it to the main steam supply pipes leading into 
the generator. 

The matter constituting my invention will be defined in the claims. 

I will now particularly describe my apparatus by reference to the ac- 
companying drawings, in which Figure 1 represents an elevation of a 
gas apparatus and steam circulating pipes arranged for cooling the 
valve seats seats according to my invention. Fig. 2 represents a plan 
view of the apparatus. Fig. 3 represents a sectional detail view of the 
hollow valve seat and casing. Fig. 4 represents a sectional detail view 


Guldlin’s Steam Supply and Circulating System for Water | of the steam separator. 


Gas Apparatus. 
Oe eee” 


On August 7th U.S. Letters Patent (No. 524,108) were granted to Mr. 


O. N. Guldlin, of Fort Wayne, Ind., for certain improvements in steam 
supply and circulating systems for water gas apparatus. Using the 


words of the specification : 


This invention relates to means for circulating steam, cooling the 


valve seats in a water gas apparatus and producing dry or superheated 
steam to be supplied to the generator. 

The object of my invention is to provide for separating the watery 
particles or wet steam from steam in the main supply pipes, and by 
means of the water of condensation or wet steam cooling the valve 
seats on the main gas pipes of the apparatus, and at the same time pro- 









































ducing dry or superheated steam, and thence conducting it into the 
main supply pipe leading into the generator. 

In the manufacture of gas it is important to supply perfectly dry or 
superheated steam to the generating furnace, in order to maintain the 
f uel at the proper temperature for completely decomposing the steam 
into hydrogen and carbonic oxide. It is also important and necessary 
to properly cool the valve seats in the gas escape pipes leading from the 
generator to the superheater, and it is the particular object of my in- 
vention to cool such seats by means of wet steam or water of condens- 
ation taken from the main steam pipes, whereby I avoid the accumula- 
tion of sediment or deposits in such valve seats and keep them clean 


My steam circulating system for cooling valve seats and producing 
dry steam is herein shown in connection with one- of the well known 
forms of gas generating apparatus, such as that covered by the patent 
of F. D. Moses, in which the generator A, and superheater E, are con- 
structed in the usual manner, the generator being provided with the 
usual opening and lid, a, at the top and the doors, a’, at the bottom. 

Gas escape pipes B and C, lead respectively from the top and bottom 
of the generator and connect by pipe D with the superheater. The pipes 
B and C, are respectively provided with valve-boxes B’ and C’, each of 
which, in practice, is provided with a hollow steam-cooled valve-seat 
with which connect steam inlet and outlet pipes, as will be described 
below. 

The valve chamber, B’, Fig. 3, has its shell or casing constructed at 
the bottom, with an outwardly turned flange, 6, and an inwardly 
turned flange, b’, which latter projects over a recess containing the 
annular hollow valve seat. The valve seat section, F’, is made detacha- 
ble from the valve chamber and pipe connection and is constructed 
with an inwardly turned annual shoulder, f, forming an annular re- 
cess, f’’, and also with the usual outer flange, f’, by means of which it 
is bolted to the flange of the valve chamber. The shoulder, f, and the 
inwardly turned flange, b’, together form the annular recess f”, for re- 
ceiving the annular hollow valve seat G. The valve seat, G, is formed 
with an interior annular channel, g, for the circulation of steam and 
with a beveled edge, g’, for forming a tight joint with the valve a, and 
it is also provided with screw-threaded openings in its outer walls in 
which are connected the the steam inlet pipe A and outlet pipe ¢. The 
pipes h and ¢ have long screw threads, permitting nuts, y, with wash- 
ers, to be screwed on against the wall of the recess or pocket f’’, for 
making a tight joint and holding the parts securely in place. When 
fitting the section, F', with its valve seat in place, a ring of asbestos or 
other packing e is inserted between the valve seat G, and flange, b’, for 
making a tight joint, so that there can be no leakage of gas around the 
valve seat. 

Steam is taken from the boiler S, through the main pipe K, for sup- 
plying the engine and generator. Pipe K, connects with a steam sep- 
arator H, in which watery particles and wet steam are separated from 
the main supply, and the resulting water of condensation and wet 
steam are passed from the bottom of the separator, through pipe h, hav- 
ing a valve r, into the valve seat, G, of the valve chamber, B’, where 
the watery vapor is heated and converted into dry or superheated 
steam, which passes out through the pipe, i, having valve, r’, which 
rises and connects with the elevated pipe K, forming part of the circu- 
lating system. I also provide a valved escape pipe, 7’, connecting 
either directly with the hollow valve seat or with pipe, ¢, and leading 
to the outside of the building for blowing off steam when desired. It 
will be noted that the pipe h, is inclined downward from the separator 
H, so that any water of condensation forming in the separator will flow 
by gravity into the hollow valve seat and be converted into steam. 

In practice, a branch pipe may connect pipe, h, with the valve seat 
of the chamber, C’, as indicated by dotted lines. The pipe, &, connects 
the main pipe, K, with the engine, L, for operating the air blower, and 
a pipe, k’, also leads from pipe, K, and connects by branches / and I’, 

respectively with the top and bottom of generator A. The superheated 

steam, rising from the hollow valve seat passes into the main pipe K, 

and thence is supplied, together with other steam, through pipe k’ and 

its branches / and I’, to the generator. 

The steam separator, H, is constructed with a lateral or tangential 

inlet, m, a central outlet, n, for dry steam, an annular shield, o, and 

with a discharging valve, p, at the bottom, all as shown in Fig. 4. 

This separator thoroughly eliminates the watery particles from the 

steam, permitting the dry steam to pass on through the main pipe, K, 

to the engine and generator, while the water of condensation and wet 

steam are passed off through pipe h to the hollow valve seats. 

Since the water of condensation is pure, there will be no deposit of 

lime or sedimentary matter in the valve seat, and the latter will, there- 

fore, remain in good working condition and be more durable than if or- 
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dinary water were used for cooling it. It will be noted that the dry or 
superheated steam escaping from the valve seat is immediately utilized 
in the generator for decomposition into water gas. 

This apparatus has proved very effective and economical in practical 
operation. 

Having described my invention, what I claim, and desire to secure by 
Letters Patent, is— 

1. In a gas apparatus, a steam circulating system comprising a main 
supply pipe, a separator, a pipe for wet steam and water of condensa- 
tion leading from said separator, a hollow valve seat with which said 
pipe connects and placed in a valve chamber of a hot gas pipe, and a 
pipe for steam rising from said valve seat and connecting with said main 
steam supply pipe, substantially as described. 

2. In a gas apparatus, the combination with the generating furnace 
and its gas take-off pipe, having a valve chamber, of a hollow valve 
seat in the chamber, a main steam supply pipe connecting with the in- 
terior of the generator, a pipe leading downward from said main steam 
supply pipe and connecting with said valve seat, and a pipe for dry 
steam rising from said seat and connecting with said main pipe, sub- 
stantially as described. 








Corrosion of Iron Pipes by Electric Railway Currents. 

ae Sa 

Engineering News notes that at the meeting of the Western Society 
of Engineers, on July 11, a paper with the above title was read by 
Prof. D. C. Jackson, M. Inst. Elec. E., of the University of Wisconsin. 
The paper described an extensive series of laboratory experiments car- 
ried out at the University by two students to determine under what 
conditions electrolysis of iron pipes actually takes place. 

In the first place the author took up the claim that the so-called elec- 
trolytic action is actually nothing but ordinary corrosion, caused by 
ammonia, saltpeter, leaky gas mains, ete. The author held that the 
rate at which corrosion has occurred, and the fact that corrosion occurs 
at points where an electric current is known to leave the pipes is con- 
clusive proof of electric action. 

There are three ways in which the electric current might cause cor- 
rosion: (1) by actual electrolysis of the iron: (2) by electrolysis of 
chemical compounds in the soil ; and (3) by electrolysis of water in the 
soil, the nascent oxygen attacking the iron. An examination of the 
corroded pipes, however, shows that the action is undoubtedly due to 
the electrolysis of substances held in solution in the water of the soils, 
with a resulting secondary chemical action on the pipes. 

Nearly all street soils contain more or less ammonia, potash and soda 
salts. Six small electrolytic cells were connected in series under 100 
volts pressure. Each cell contained clear glass sand, moistened with 
water containing a nitrate or a chloride of the above chemicals. The 
anodes of the chloride cells showed the greatest losses, and the nitrate 
cells the smallest losses. The results of the experiment are considered 
to prove the correctness of the theory of corrosion, which has been 
finally worked out, and which is as follows : 

In an electrolytic cell with iron electrodes and a soluble salt or salts 
of the metals of the alkalies or alkaline earths in solution in the elec- 
trolyte, the salt is electrolyzed by the current, the acid radical attacks 
the anode, forming an iren salt, while the alkaline metal forms with 
water a hydroxide at the cathode, liberating hydrogen there. Finally, 
the meeting by diffusion of these two products precipitates ferrous hy- 
droxide, Fe(OH). As the amount of electrolysis varies with the strength 
of the current, a comparatively high current will liberate the acid rad- 
ical more rapidly than it can combine with the iron, the critical point 
depending upon the aflinity of the acid for iron. When this excess is 
present the radical forms an acid by combining with water and at the 
same time liberates oxygen. Neither the acid nor the oxygen can com- 
bine with the anode, because that is already engaged in the formation 
of an iron salt with the acid radical, and hence the gas escapes into the 
air. If the acid is formed in sufficient quantity it diffuses through the 
electrolyte, meets the alkaline hydroxide, and forms the original salt 
and water. In the case of chlorides the nascent chlorine liberated at 
the anode forms with it a chloride of iron, and if the current is strong 
enough to form an excess of chlorine it will be dissolved in the water 
and may, under the influence of light and heat, form an acid and liberate 
oxygen, or, if enough heat is generated, free chlorine will be given off, 
as is shown by experiment. 

All conditions of these laboratory experiments are practically par- 
alleled in the earth, and hence it is safe to say that similar chemical re- 
actions must go on there. Although the composition of street soils is 
more complex than the electrolytes of these experiments, they contain 
the same soluble salts, and as these are diffused through the moist earth 





they must lend themselves to exactly similar electrolytic influences and 
chemical changes. In fact, where street soils were used in the experi- 
ments as the electrolytes of cells which were placed in series with cells 
containing known quantities of simple and mixed soluble salts, the 
losses of the anodes weré entirely comparable, It is consequently seen 
that only such measures as will stop the electrolytic action on salts in 
solution in the soil can be relied upon to stop the corrosion of iron pipes. 

Tests were made to determine what minimum voltage was required 
to cause electrolysis, and are described by the author as follows : 

The iron electrodes were inserted in clean glass sand 1.5 cm. apart, 
and had about 20 sq. em. exposed area. In the first cell a 1 per cent. 
solution of nitrate of soda was used with a voltage of 1.2. As before, 
the hydroxide layer was formed. The electrolytic action was plain 
without any other tests. In the following cells, the existence of action 
was shown by chemical tests for the iron salt and the alkaline hydrox- 
ide. In the second experiment, a } per cent. solution of nitrate of soda 
was used with 5 volts. The action was at once apparent : 


Cell 3.—Pressure .25 volts...................Action in 3 min. 

‘ 4,— = JRE). Xuitd a8 Waaturna eas bis Fes 

“ 5— “ (125 “ 4tper cent. solu... = 5 

ce 6.—— “ec .05 ee oe 7s “ec 40 

“ce .—_ “ce .013 ee “eé ae ee 50 eé 

“ 8.— sy CE- 2 Sh ean i 1 hr. 

.‘* 9.— bis 001 ~e aa —_ oh 1 hr. 

** 10.— in OL s ay 4 hrs. 45 min. 


In cell 10 the electrodes were 20 mm. apart and were 40 mm. by 68 
mm. in exposed surface. The electrolyte was street soil. 

A surprisingly low voltage produced an appreciable electrolysis in 
the sand cells. The pressure on cell No. 10 might undoubtedly have 
been reduced to a millivolt without stopping the corrosion, but the re- 
sistance of the soil was so high and the percentage of soluble salts so 
low, that the time necessary to produce action would have been con- 
siderable. A milliammeter showed a barely perceptible reading in the 
case of the experiments in which very low pressure was used. The ob- 
servations plainly show that a mere directive force is necessary to pro- 
duce electrolysis, and the corrosion is simply a question of current. 

It is impossible to give in a reasonable space even a summary of the 
great number of experiments which were made, but the following con- 
clusions are drawn directly from them : 

1. In no case is the action due to the electrolysis of water. Where 
oxygen is liberated at the anode, it does not attack the iron. 

2. Only a mere directive force in the nature of a pressure will cause 
electrolysis. 

3. The actual corrosion is therefore only dependent upon the actual 
current which flows, and is as much dependent upon the resistance of 
the soil as upon the pressure tending to cause the current. 

4. Only a minute quantity of soluble salt is sufficient to start the 
action, and it will then continue as long as a current flows. 

5. The gravity of a corrosion of a pipe depends on the amount of cur- 
rent flowing from a given area and the nature of the salts present in 
the soil, the order of the activity of the salts being (1) chlorides, (2) 
nitrates, (3) sulphates. 

Concerning the effect of frequent reversals of the current, suggested 
by Mr. I. H. Farnham, as a remedy for corrosion (Eng. News, May 3, 
1894), the author found that the reversals would have to occur as often 
as 15 seconds, which would make it wholly impracticable. The practi- 
cal method of preventing corrosion, according to the author, is by pro- 
viding a proper system of return circuits. The use of the alternating 
current, or a double trolley system, would be a complete preventive, but 
alternating motors for street railway work are not yet an assured suc- 
cess. Connecting the pipes and rails with heavy cables at points where 
the former are positive to the latter proves the most complete method of 
prevention. The conduetivity of the track circuit must be properly re- 
inforced by feeders so that an undue drop is not experienced in the re- 
turn conductors. These track feeders should always be insulated and 

ut on the lines exactly as are overhead feeders, in order to save them 

rom corrosion. The connection of pipes and rails has been practically 
carried out in Milwaukee, Wis., at a cost of about $8,000, and has ap- 
parently done away with the trouble, and has at the same time de- 
creased the resistance of the return circuit. In the Milwaukee system 
there are about 125 miles of track and over 200 cars in daily operation. 
The track circuit was originally put down in excellent shape. In the 
Madison system present indications show that one connection between 
rails and pipe systems opposite the power house, costing, all told, about 
$15, would prevent any serious action. The author concludes as follows: 


Investigations have shown that when the negative pole or the generator 
is connected with the trolley, the pipes are positive to the rails over an ex- 
tended outlying district, and corrosion goes on over a large area, while 
with the reverse arrangement the dangerous area is concentrated about 
the power station. The latter method of connection allows the diffi- 
culty to be most easily handled, and after the district within which the 
pipes are positive to the rails has been accurately determined by proper 
voltmeter tests, frequent connections of pipes and rails should be made 
within its limits. This can usually be done at a comparatively small 
cost, the interest on whiclamay be annually saved by the decrease of 
lost power if the connections are properly placed. The boundaries of 
this district should be rechecked from time to time, and the correspond- 
ing changes in connections should be made, if the tests show that they 
are necessary. The outlines of the danger district are likely to vary 
with the growth of the system, and even change slightly with the sea- 
sons, and the connecting wires may be eaten away, so that vigilance is 
here as everywhere the price of safety, but safety may be absolutely 
secured in most cases, 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
asbdliigecieab 
It is reported that the Boonville (Mo.) gas works have been sold to 
Messrs. Leroy Farmer and J. C. Bledsoe, of Lexington, Mo. 





THE proprietors of the Hanover (Pa.) Gas Company have ordered a 
reduction in the gross selling rate to $1.50 per 1,000 cubic feet, prompt 
payment securing a rebate of 10 per cent. Gas in Hanover at $1.35 per 
1,000 looks reasonable indeed. 





THE proprietors of the Port Hope (Ont.) Gas Company have gone 
largely into the gas stove business with very satisfactory results. Sec- 
retary Gray is in charge of this branch of the Company’s trade, and his 
office on Walton street, where a handsome assortment of gas cookers 
and heaters is on show, attracts many visitors. 





ANOTHER suit, which the Ogden Gas Light and Fuel Company and 
the Salt Lake and Ogden Gas and Electric Light Company (the latter 
being the present proprietor of the gas and electric lighting supply of 
Ogden and Salt Lake, Utah), will have to defend is that recently insti- 
tuted by Wells, Fargo & Co. Complainants set forth that on June 16, 
1894, the plaintiffs recovered judgment against the Ogden Gas Light 
and Fuel Company for $16,224.68, and that execution was issued on 
said judgment ; that at the time said debt was contracted the Ogden 
Gas Light and Fuel Company was doing business in Ogden city and 
was the owner of a large amount of real estate ; thatin February, 1893, 
said defendant transferred all its business and property to the Salt Lake 
and Ogden Gas and Electric Light Company, and that said transfer 
was made without consideration and with intent to defraud the credit- 
ors of the Ogden Gas Light and Fuel Company by distributing the 
property for the benefit of its stockholders without payment of its debts, 
and that by reason of said transfer the Ogden Gas Light and Fuel Com- 
pany was put out of business and rendered insolvent. Wherefore 
plaintiffs demand judgment that the said transfer be declared void as to 
them, and that the transferred property may be subject to plaintiffs’ 
execution issued as aforesaid. 





AFTrR all the row raised by the users of natural gas in Olean, N. Y., 
consequent on the introduction by the Keystone Natural Gas Company 
of the plan of there charging per 1,000 cubic feet by meter, a practical 
trial of the method seems to have brought peace and satisfaction to the 
consumers—especially where the gas is used for cooking purposes only. 





Mr. M. O’Grapby, who has had charge of the works’ end of the Gen- 
eseo (N. Y.) Gas Light Company for almost a third of a century, has 
resigned. His successor is Mr. A. Wymess, who has had charge of the 
Geneseo electric light plant for some time. 





A PROJECT for the establishment of a gas works at Rochester, N. H., isin 
charge of Col. Chas. 8. Whitehouse, Dr. R. V. Sweet and Mr. Steven D. 
Wentworth, all of whom are responsible men of the place named. In fact, 
the undertaking has reached the point where the gentlemen named (as 
Directors of the Rochester Gas Light Company) were instructed by 
others interested in the Company to ascertain the probable cost of con_ 
structing a plant rated to a maximum output of 50,000 cubic feet per 
diem. Rochester is located in Stafford county, N. H., elose to the Co- 
checo river, at a point 10 miles north northwest of Dover, N. H., and 
about 78 miles north of Boston. It is on a branch of the Boston and 
Maine Railroad, can also be reached by the Portsmouth, Great Falls 
and Conway Railroad, and is the terminus of the Nashua and Roches- 
ter and the Portland and Rochester Railroads. It is noted for its manu- 
factures of flannels, blankets and shoes, and is altogether quite a busy 
place. Close by are the villages of Gonic and East Rochester ; and, 
a!together, it is a likely place for a gas works. 





‘*QBSERVER” incloses the following from the Yarmouth (Mass.) 
Register of recent date : ‘‘ The New Jersey Gas Construction Company, 
of Jersey City, N. J., with offices at 18 Wall street, New York city 
(capital $100,000), applied about a fortnight ago to the Selectmen of 
Provincetown, Mass., for a franchise to ley gas mains through the 
streets, promising to erect a gas works that will cost not less than 
$20,000. They agree to begin the work of construction in 10 days after 
the granting of the franchise and to complete the same in the shortest 
possible time. It is also agreed to that the gas rate for illuminating 
purposes shall be $2 per 1,000 cubic feet, less 10 per cent. for prompt 
payment, the rate for a fuel gas supply not to exceed $1.50 per 1,000, 
less 10 per cent. Another stipulation is that they will furnish gas to 100 
public lamps at the rate of $16 per lamp per annum, 4 ft. burners to be 
used, the lighting time to be in accordance with a moontable. The pro- 





viso is also made that the town authorities may at any time, within five 
years of the completion of the plant, purchase the same at its actual 
cost, plus 5 per cent. interest, the cost to be shown by the books of the 
Company. The officers of the Construction Company are: President, 
C. A. Baldwin, of Boston ; Secretary and General Manager, F. D. Saf- 
ford, of New York. 


THE Berlin Iron Bridge Company, of East Berlin, Conn., is furnish- 
ing the iron roof for the new boiler and dynamo house for the Larch- 
mont Electric Company, at Mamaroneck, N. Y. 








THE following is the report submitted by a majority of the Board of 
Arbitrators (Gen. G. P. Wilson and Mr. B. F. Nelson) in the matter of 
fixing a gas rate to be charged by the Minneapolis (Minn.) Gas Light 
Company: In the matter of the arbitration between the Common 
Council of the city of Minneapolis and the Minneapolis Gas Light Com- 
pany as to the price to be charged for gas to the corporation, the city of 
Minneapolis (not including gas for street lighting), for the year com- 
mencing June 1, 1894, and ending June 1, 1895. The Board of Arbi- 
trators in the above entitled matter, having heard the proofs and allega- 
tions of the parties to said arbitration, and having duly considered the 
same, and regard being had to freight, and charges for material for man- 
ufaeturing gas in the city of Minneapolis, to the candle power of the 
gas to be furnished by said Gas Company, to the price paid in other cit- 
ies having approximately the same population, and to all the conditions 
attending the manufacture and distribution of gas in the city of Minn. 
eapolis ; and having used, as the basis for determining the price herein- 
after named, the probable output of 275,000,000 feet during the year for 
which the price is fixed. We, the undersigned, constituting a majority 
of the Board of Arbitrators in said matter, do hereby fix the price to be 
paid by the city of Minneapolis to the Minneapolis Gas Light Company 
for gas (other than for street lighting) during the year commencing 
June 1, 1894, and ending June 1, 1895, at the sum of $1.30 per 1,000 
cubic feet, the gas so to be furnished to be of the standard and quality 
prescribed in that certain ordinance passed by the City Council of Min- 
neapolis on May 11, 1894, and published on May 21, 1894, and entitled, 
‘‘An ordinance providing for the appointment of an inspector of gas, 
and defining the duties of such officer, and providing for the inspection 
of gas and gas meters, and prescribing rules and regulations for the 
manufacture, measurement and quality of gas supplied to consumers 
within the city of Minneapolis.” 





THE minority report (submitted by Mr. W. J. Murphy) is appended : 
The undersigned, one of the arbitrators in the above entitled matter, 
cannot concur in the report agreed upon by the other two arbitrators. 
The Minneapolis Gas Light Company charges the city of Minneapolis 
for metered gas used in public buildings $1.60 per 1,000. The city de- 
sired a lower price for its metered gas. The Company and the city were 
unable to agree upon a mutually satisfactory price. The franchise of 
the Gas Company provides that in such a contingency the price shall be 
fixed by arbitration. The city demanded arbitration, resulting in the 
appointment of the present Board. Section 3 of the franchise provides 
that the ‘‘ Three arbitrators shall with all convenient dispatch proceed 
to hear the proofs and allegations of the parties, and shall thereupon 
name and fix a price which shall be paid by said city for such time as 
may be agreed upon.” The ordinance empowers the Board to fix the 
price for all gas used by the city, and for any period of time. In its 
formal demand for arbitration, however, the city asked that the Board 
fix the price for metered gas only, and to cover a period of one year, to 
wit, from June 1, 1894, to June 1, 1895. Our finding, therefore, is nec- 
essarily limited to the metered gas used by the city for the ensuing year 
commencing with June 1, 1894. The city’s consumption of metered gas 
and its value at $1.60 per 1,000, for the year ending June 1, 1894, was as 
follows : 





Amount Used. Cost to City. 

Municipal Court........ 26,900 $43 04 
Fire Department........ 869,000 1,390 40 
Police Department ..... 853,400 1,365 44 
OS See are 443,800 710 08 
Water Department...... 109,900 175 84 
OS plies tin 692,200 1,107 52 
Webae Gs as cays 2,995,200 $4,792 32 


Assuming that the consumption from June 1, 1894, to June 1, 1895, will 
be practically the same as that from June 1, 1893, to June 1, 1894, it is 
evident that the amount involved is so small that it does not warrant 
the arbitration proceedings. No matter how low the arbitrators fix the 
price, the saving to the city would not pay the expense which it has in- 
curred during the arbitration proceedings. A large amount of testi- 
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mony was introduced by the city and the Company, which was well 
considered by the arbitrators. With one exception, the Board made no 
specific finding of fact. I believe there should have been a specific 
finding on every important fact in the case. There was very little con- 
flicting testimony relating to the important facts in the case, except 
only the candle power. On this fact the Board succeeded in arriving at 
a unanimous finding. A unanimous finding could have been had on 
nearly all the remaining facts, as the evidence supporting them was un- 
contradicted. With stipulated or found facts, the conclusion would 
have been unanimous, or the record would show where the judgments 
of the arbitrators diverged. As a matter of fact, the Board is substan 
tially agreed as to the facts brought out in the testimony. The differ- 
ence in conclusions is largely due to two assumptions made by Arbitrat- 
ors Wilson and Nelson—first, that the consumption of gas would in- 
crease 10 per cent. from June 1, 1894, to June 1, 1895, over the 
corresponding period of last year. Second, that 8 per cent. is a fair 
manufacturing profit, or a fair return for the money invested. Refer- 
ring to the first assumption, the sales of the Gas Company from June 
1, 1893, to June 1, 1894, were something less than 250,000,000. The as- 
sumption is that the sales from June 1, 1894, to June 1, 1895, will be 
275,000,000, representing an approximate increase of 10 per cent. Ten 
per cent, is a good average increase in good years. The evidence shows 
that since the hard times set in the sales of the Gas Company have not 
only not increased over the corresponding period of a year ago, but 
that they have decreased. The sales for the months of June and July, 
last year, were 27,365,000 ; for the months of June and July, this year, 
the total sales were 24,839,000, showing a falling off of 2,526,000 equal 
to about 94 per cent. With the first two months of the year for which 
the Board is to fix the price of metered gas for the city showing a de- 
cline of 94 per cent., it is very difficult to assume an increased consump- 
tion of 10 per cent. If there were to be any assumptions in the case, 
they should correspond to the facts, which, taking the first two months 
of the year as the only tangible evidence upon which to base an assump- 
tion,woald warrant the conclusion that the consumption will fall from 
250,000,000 to 225,000,000 instead of increasing from 250,000,000 to 
275,000,000. Ihave contended, however, that the finding of the arbitrators 
should not be based upon hypothesis or assumption. The sales of the Com- 
pany last year were 250,000,000. I believe the finding should be predicated 
upon the actual record. Referring to the second assumption—that 8 per 
cent. is a fair return on the capital invested—the testimony of Mr. Guld- 
lin, the city’s expert, on cross-examination by Mr. Jackson, reads as fol- 
lows: 

Q.—Jackson—Do you know whether 10 per cent. is considered as a 
minimum interest for a manufacturer's profit ? 

A.—Guldlin—Yes, sir. 

.—Jecxson—No sensible man would be willing to invest any consid- 
erable sum of money unless it showed a manufacturer's profit of at 
least 10 per cent. ? 

A.—Guldlin—He would not. 

On redirect examination by City Attorney Simpson, Mr. Guldlin ad- 
mitted that if the manufacturing business was as safe and certain as the 
loan business, the rate of interest required by manufacturers would fol- 
low the rate of loans ; and also the further fact that if a manufacturing 
company was bonded for a part of its cost at a lesser rate of interest 
than 10 per cent., it would not require 10 per cent. on the entire cost. 
These admissions, however, were not supported by any testimony show- 
ing that the gas manufacturing business was as safe and cerf§in as the 
loan business. Neither was any testimony introduced to indivate that 
the Gas Company had borrowed any money on its plant at a lower rate 
of interest than 1) per cent., or in fact that it had borrowed any money 
at all. I might presume that the gas manufacturing business was as 
safe as the loan business, but as a matter of fact I know that it is not. 
I might presume that the owners of the Gas Company borrowed money 
at a lesser rate of interest than 10 per cent. with which to build its 
plant; but if I were to guess at all I would guess that it had not. 
Eliminating presumption, and confining myself strictly to the evidence 
in the case, oo find that 10 per cent. is a legitimate manufacturing 
profit. Had there been no evidence introduced touching this fact, and 
[ were free to make a finding predicated upon my own knowledge, I 
would still find 10 per cent. Fae of no citizen in Minneapolis to- 
day who has money to invest in any manufacturing enterprise in the 
city which does not earn 10 per cent. on the entire cost of the plant and 
capital required to do business. If there were any, many of the wheels 
of industry now idle would soon be set in motion—industries which 
are not idle because of their incapacity to earn 10 per cent., but because 
of their inability to find capital to operate them. Had Arbitrators Nel- 
son and Wilson taken the actual ps a of the Gas Company as the basis 
upon which to figure consumption for the ensuing year, instead of a 
hypothetical consumption, and allowed a manufacturing profit of 10 
per cent. instead of 8 per cent., there would have been no necessity for 
this minority report. It is but just and proper to all parties concerned 
to state that all figures made have been predicated not upon what the 
plant of the Gas Company has cost it, but upon what it would cost to 
duplicate its plant to-day at the present prices of labor and raw mater- 
ial. The evidence as to the cost of duplication was given by the city’s 
expert. Presumably he fixed the price as low as he consistently could. 
Labor and raw material were never so cheap as they are to-day. All 
valuable patents relating to the manufacture of gas have expired. A 
gas plant can be constructed to-day at least 20 per cent. cheaper than it 
could have been erected two years ago. I held, and do now hold, that, 
inasmuch as it would have been necessary to have started construction 
of the plant two years ago in order to have had a plant available for use 
to-day, the cost of duplication should have been predicated upon prices 
which prevailed during the past two years. I cannot agree with the 
majority of this Board: First—That 8 per cent. is a legitimate manu- 
facturing profit. Second—That the sales of the Company, during the 








ensuing year, will be 10 per cent. greater than the sales effected in its 
most prosperous year. Third—That the capital account, as determined 
by the cost of duplicating the plant, should be predicated upon the ab- 
normally low prices of to-day, in view of the fact that if construction 
was commenced to-day the plant would not be available for two years 
hence. If the majority of the Board agreed with me in the above three 
particulars, they would also agree with me that $1.60, under the evi- 
dence in the case, is a reasonable price for gas in the city of Minneapolis; 
as they do not, however, I have no alternative or hesitation in finding 
it alone. 





THE Alton (Ills.) Gas and Electric Light Company will make im- 
portant additions to the electric lighting plant. 





THe Worthington Hydraulic Works’ proprietors, whose extensive 
shops are located on Van Bruntstreet, Brooklyn, have decided to greatly 
enlarge the plant, and have placed the contract for the betterments with 
the Berlin Iron Bridge Company, of East Berlin, Coun. 





Tue Directors of the Lynchburg (Va.) Gas Light Company are con 
sidering a proposition to reduce the selling rate, and it is likely that 
such action will be taken on or before January Ist. The discussion 
brought out the queer fact that the total number of consumers on the 
Company’s books is not far from 800, and that the July bills of 326 of 
the said consumers averaged 35 cents each. 





AT the annual meeting of the New Bedford (Mass.) Gas and Edison 
Light Company the Directors chosen were: Messrs. Gilbert Allen, 
Horatio Hathaway, Horace G. Howland, D. B. Kempton, Geo. F. 
Kingman, T. H. Knowles, John W. Macomber, Chas. W. Plummer, 
Chas. R. Price, George R. Stetson, C. H. Lawton, Jno. P. Knowles, 
Jr., and Fred. Taber. Mr. Charles R. Price was re-elected Clerk and 
Treasurer. 





THE Hazelton Boiler Company, of this city, has had a fairly prosper- 
ous season, and Mr. Kennedy is satisfied over the outlook for future 
business. The gas men have had such good results from the ‘‘ Poreu- 
pine” type of boiler that orders from those who have applied the test of 
time service to it, when they are obliged to increase their steaming 
plant, invariab]y authorize the Hazelton folks to furnish the additional 
equipment. Among recent orders from gas men for the Porcupine 
equipment we note the following : The i eae Light and 
Power Company, of Havana, Cuba, has ordered two Porcupines, of 250- 
horse power each, one of which is to be set up in the Company’s electric 
light station at Havana, while the other goes to the Company's branch 
at Matanzas. The Bay State Gas Company will put in two Porcupines 
(200-horse power each) at its Calf Pasture station, and the Fuiton- 
Municipal Gas Company will install a 20-horse Porcupine at its new 
storage station in the Eastern District, Brooklyn, N. Y. The Hazelton 
folks have also on their books a number of orders for boilers from work- 
ers in lines of trade other than the gas business. 





THE improvements on the plant of the Biddeford (Maine) Gas Com- 
pany will be completed in ample time to be availed of for the coming 
winter season. 





ARTICLES incorporating the Santa Fe (New Mexico) Gas and Electric 
Company have been filed by Messrs. Samuel H. Day, P. B. Coffin and 
Edward L. Bartlett. The capital stock is fixed at $100,000. This is likely 
a consolidation of the local gas and electric lighting interests, with a 
view to operating the same in harmony. 





Mr. T.V. Luoyp has completed the bench work at the Adams (Mass. ) 
works, the contract for which was awarded to the Brooklyn Firebrick 
Works. 


Tue Sleeman Gas Saving Meter Company was organized in New 
York early this month, with a capital of $100,000. Its officers are : 
President, Nathaniel Sleeman. of New Haven, Conn.; Vice-President, 
I. I. Elkins ; Secretary and Treasurer, Henry Belden. 








THE contract for the new holder for the Albion (N. Y.) Gas Company 
has been awarded to Messrs. R. D. Wood & Co., of Philadelphia. 

TE Middletown (N. Y.) Gas and Electric Light Company recently 
offered to maintain public gas lamps at the following rates : 70 lamps, 
or less, $31.50 per lamp per annum ; 70 to 80 lamps, $30.50; 80 to 90, 
$30 ; over 90 lamps, $29.50. The lighting is to be on the basis of an all 
night and every night tabl®, 5-foot burners to be used. The bulk of the 
public lighting is by means of arc lamps. 

Tue Mount Holly (N. J.) Mirror says that the local Company has 
leased its plant for a term of 20 years, the lease to commence on Sept. 1, 
the rental to be 6 per cent. on a total of $27,000, the lessees to pay all 
taxes and to make improvements and extensions at their own expense. 
A round reduction in the selling rate is to be made, and the main system 
is to be extended. It is also said that a water gas plant will be installed. 
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The Market for Gas Securities. 





The market for city gas securities held up 
fairly well during the week, the quotations for 
Consolidated to-day (Friday) being identical 
with those last reported—bid 1204, offered at 
121. The “ investors’ panic ”’ in this stock was, 
to say the least, a very odd manifestation, and 
we imagine that it would be quite a difficult 
thing to cause a repetition of it. Other city 
shares are dull and lower, particularly Equita- 
ble, which likely could be bought for 172, The 
best current bid for it is 165. Mutual is alse 
easier, at 145 to 151. Central is in demand, at 
103 ; and Standard preferred is quoted at 80. 
The New York and East River Company’s 
shares are making their appearance on the 
— but the bidding for same is not very 

ively. 

The Brooklyn situation is unchanged, which 
means that chaos rulés supreme. The quota- 
tions for the shares, however, are maintained 
at the pegger’s prices, and as a result no trans- 
fers are taking place. In fact, there is no 
market. Laclede common has advanced to 18 
bid, and Baltimore Consolidated is strong at 67 
bid. This stock ought to reach 75 before the 
end of the year. Chicago gas is strong, al- 
though its course for the week was marked by 
the usual ups and downs. The Detroit Com- 
pany has defaulted its August interest on the 
consolidated 5 per cent. issue, and the bonds are 
offered at 50. This action has caused a 
deal of gossip, not a little of which is directed 
at the financiers who engineered the deal by 
which the consolidation of the gas interests at 
that place was effected. 








Gas Stocks. 





Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Sr., New Yorx Crry. 
Aveust 20. 


&@~ Ail communications will receive particular attention. 
The quotations are based on the par value of 
$100 per share. 43 
Capital. Par. Bid Asked 
Consolidated..............$35,430,000 100 1203 121 


We caicecsscienesene .. 500,000 50 103 — 
| 220,000 — 100 -- 
Equitable. .........0s0c00000 4,000,000 100 165 — 
© Bonds....... ... 1,000,000 — 106 108 
Metropolitan, Bonds. 658,000 — 108 112 
SS 3,500,000 100 145 — 
a. ee 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 a 
Northern. ........... has ssnansia 50 80 95 
“ Bonds......... 150,000 — — 100 
Richmond Oo., 8. L. 348,650 50 50 — 
a ee ee 





Standard Gas Co-- 


Brooklyn....... penene,, $00 
“ §. F. Bonds.... 
Equity Gas Light Co... 


Metropolitan........... a 
- Bonds (5’s) 
Nassau......... sniipaahenpeen 
Williamsburgh ........... 
‘ Bonds... 


Out of Town Ges Companies. 
Bay State Gas Co.— 
TR agueé 
Income Bonds..... 
Soston United Gas Co. — 
1q Series S.F. Trust 
2d se “ rT) 
Buffalo Mutual, N. Y... 
bi Bonds... 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 


East River Gas Co., 


Equitable Gas & Fuel 
Co , Chicago, Bonds 
Jersey City...........0.-.. 
Louisville, Ky.........0. 
Laclede Gas Light Co. 
St. Louis, Mo.— 

Common Stock.... 
Preferred “ .... 
Bonds...... .. pesscese 
Little Falls N. Y........ 
” Bonds 


People’s Gas and Coke 

, Co., Chicago— 
ist Mortgage....... ° 
ee dees ° 
Peoples, Jersey City... 
- “  Bonds.. 


Washington, D. C....... 
Wilmington, Del. ...... 


2,000,000 25 
1,200,000 20 
320,000 1000 
2,000,000 100 
1,000,000 — 
3,000,000 100 
300,000 
1,000,000 10 
368,000 — 
94,000 — 
870,000 100 
70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000  — 


5,000,000 50 
2,000,000 1000 


7,000,000 1000 
3,000,000 1000 
750,000 100 
200,000 1000 
1,000,000 50 


25,000,000 100 


7,650,000 1000 


2,000,000 100 

600,000 1000 
7,000,000 100 
1,600,000 50 


11,000,000 100 


6,400,000 


forsee eeeeee 


25 30 


112 — 


102 104 


— 101 


— 126 
— 70 


98 100 
— 1386 
— 155 
— 155 


135 140 
107 110 


144 15 
60 = 


om 
57. 58 
120 — 
95 100 
160 — 
15% 76 


814 84 


5457 
92 — 
192 — 
184} 187 
90 100 
im SOB 
67 674 
107 1074 


85 101 


— 50 


894 — 


— 101 
120 128 
190 200 
125 130 


18 184 
69 70 
87} 88 
— 160 

100 103 

200 208 

200 — 
428 43 


108 
1 105 
175 185 


= | 


102 


95 
95 


1$$s8s! 


240 — 
180 162 
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Engagement Desired 


By a Young Man with Ten Years’ Ex- 
perience in the Construction and Op- 
eration of Coal and Water Gas Plants. 

Best of references. Address “‘ SUPERINTENDENT,” 

1002-2 Care this Journal. 


CORRESPONDENCE WANTED with Gas Com- 
pany desiring the services of a Superintendent, or comtem- 
plating a change of s:me on January ist. Advertiser’s experi- 
ence has been in manufacturing. construction, distribution, 
systematic handling of accounts and pushing the stove business. 
Thoroughly familiar with the construction and operation of 
regenerative benches, and putting gas in holder and at consum- 
er’s meter at the lowest cost per thousand. References, that of 
first-class gas engineers. as well as former and present employ- 
ers. Best of reasons fora change. Address 


999-4 “E Z.,” care this Journal. 


SITUATION WANTED 


As Superintendent of a Gas Works 


By an industrious young man with a thorough practical exper- | 
ience in all branches of the business, and in the construction 
and operation of electric light and water works. Would accept 
any position in a large works. Good references. Any Company | 
in need of a Superintendent now or by the first of the.year please | 
address “L. 1. C.,’’ care this Journal. 




















| OPERATING EX- 


GOIN! GOIN!! GOIN!!! 


should be neatly and accurately 
wrapped before banking. We 
4 make the only device that will dc 
it properly. Successful bankers 
give these to their customers. If 
: you prefer to buy, ask any sta- 
tioner for them, or write! to us for prices and free samples. 


ALVORD & CO., Mire. Detroit, Mich.,U.S.A. 


MOSES G. WILDER, 


Mechanical Engineer, 











ws 816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
[am now making MERCURY PRESSURE GOvV- 
EBNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to se}l them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 


wn 














Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO. 
CHATTANOOGA, TENN. 

















NO EXTRA LABOR OR 


Not Ex- 
pensive. Write to 








Atex. C. HUMPHREYS, M.E., 
MANHATTAN LIFE BUILDING, 
(64 Broapwar,) 

NEW YORK. 


CABLE ADDRESS, 
LONDON & NEW YORK, 
oe 
HUMGLAS."* 


ARTHUR G. GLASGOW, M.E., 
9 vicToria ST., 
LONDON, S. W., 

ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 


GAS PROPERTIES EXAMINED AND VALUED. 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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THE HAZELTON OR PORCUPINE BOILER, *. BE=REWD. 


SOLK IMPORTER OF THE CELEBRATE) 
Is Superior to All Others in 


a German ( (Stettin-Didier) Clay Gas Retorts, 

Economy, Safety, Durability, | enn FIREBRICKS, FIRE CEMENT, 

Efficiency, Capacity, |Stettin' ‘Anchor” & “Eagle” Brazd Portland Cement 
Quality of Steam Produced, 


Combustion of Fuel, Read, Holliday & Sons, Lid, 
Accessibility for Internal and 


Sai No. 7 Platt St., N. Y. City. 
External Inspection=Cleaning. y 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Aug 20, 1tg4. 




















SEND FOR CATALOGUE AND REPORTS OF TESTS. 
CORRESP »NDENCE SOLICITED. 


THE HAZELTON BOILER GO., 


Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, “ PAILA,” New York. 
Long Distance Telephone, 1229--18th St., New York. 
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i 
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‘ 


Analysis, Samples and Particulars on Applics- 
tion. 








Not Connected with any other Concern in the U.S. 








‘Clayton Coal Tar Pumps 
THE CHEMISTRY OF ILLUMIN ATING G AS. Used und recommended by New York Coal Tar Chemical 


Co., Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
By NORTON H. HUMPHRYS. Price, $2.40. rett Mfg. Co., M.Ehrett, Jr., & Co., etc. Write for Cire’lars. 
Orders may be sent to 


CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., Ne. 32 Pine Street, New York City. 


26 Cortlandt Street, New York. 


— GAS STOVES AND RANGES FOR 1854, | 


gues €— Seven Distinct Lines. 
Tt} Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. é 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 


pe: Five Lines with Side Broiler. 

























New Besiins and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


= LES ; : =: aS \ : = 479-501 Case Ave., Cleveland, Ohio. 





Sole Manufacturers of Reliable Gas Ranges. E 
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JEWEL GAS STOVES 


Are U vnequatled, 


E"or 1804. 


78 Styles, 


Listing from 75 Cents to $68.00. 











Senda for Catalos. 





Reduction in List. 


George M. Clark & Company, 


MAKERS, 


Ss iie-teo ae ai 149-161 Superior Street, Chicago. 


PHREHCTION .... 


GAS STOVES AND APPLIANCES. 
We Make 105 Styles for 1894, Ranging from $1.50 to $250 List Price. 


= = aff’ CONSISTING OF 
7 a A eae” GAS STOVES and RANGES. 

HOTEL RANGES, BAKERS and BROILERS. 
WATER HEATERS. 

FIRE PLACE GRATES. 

RADIATOR, SQUARE and ROUND HEATERS. 
LAUNDRY and TAILOR IRON HEATERS. 
HATTERS’ IRON HEATERS. 

KILNS FOR FIRING CHINA. 

KILNS FOR FIRING GLASS. 

COFFEE ROASTERS. 

GSS VECO MELTING and SOLDERING FURNACES. 


SEND FOR CATALOC. 


MILWAUKEE GAS STOVE C0, 


One of Our Leaders. ‘i Milwaukee, Wis. 
Bastern Salesroom and Warehouse, N. Y. City. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-Presicent. 


se 





"BERLIN IRON BRIDGE CO 





AN iat 
: 

















Li 


3 . 
| YRS PA UL sw cee. » 


FRANK L. WILCOX. Treasurer. 





GEO. H. SAGE, Secretary. 
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“7038 “N86. conwr . ‘ 


The above iNustration | is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built oy us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. ‘The building 
is ventilated by our Improved Ventilator, extending-the full length ofthe roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 





Office and _— No. 6 Railroad we same Sa East Berlin, Conn. 





-——_ 





‘| JOSEPH P. GILL, 


GAS ENGINEER, 
69 Liberty St. (Room $1), N. ¥. City. 


Plans, Estimates and Specifications furnished 
| for new works, Coal or Water Gas, and 
for alterations and extensions. 


. GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


| —-. Specifications and Estimates furnished for the con 
ction of new works or alteration of old works. Special 
attention given to Patent Office wings. 


Office, No. 245 Broadway, N. Y. City. 


JOS. R. THOMAS, 


| ‘No. 32 Pine Street, N.Y. City. 
A TREATISE ON THE COMPARATIVE CONSULTING AND CONSTRUCTING 


coats ax caxwans aS Engineer and Contractor. 


By Divm A. Granam. 8vo., Cloth. Price $3. RUA, SP ROTeEeAssON. A gue ESTIMATES 


Orders for tnese books may be sent to this office. Contracts easel lina all Appliances 
A. YW. CALLENDER & ©U., required at a Cas Works, 
32 Prwe St. N.Y. Orer | Either for New Works or Extensions to Old Plants. 


anise Rreniy ave fone e 
perience e report w 

free of charge. ge Boo! cataee 
pam p Patent tis showed. dpa e Book Free. 


88 ee Ne a Aiornere >. o 


BOO ES: 


DISTILLATION OF COAL TAR AN. 
AMMONIACAL LIQUOR. 


By Gerorcz Lunez. Price $12.50. 



































H. ©. SLANEY, 
Gas Hneineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


| Puel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratvury, 127 Pear! (SO Beaver) St. N. Y¥. 


To Gas Companies. 


We make to order CAP BURNERS to burn any amoun' 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREE* 
MAIN PROVING APPARATUS. 


o. a. GEFRORAER, 
248 N. Sth St., Phila., Pa. 
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ESTABLISHED 1834. 


ST. LOUIS, 
SAN FRANCISCO. 


Table No. 1. 


FOLLOWING THK 
MOON. 


Light. |Extinguish. 


7.00 pM} 4.30 AM) 


7.00 | 4.30 
7.00 | 4.30 
7.50 | 4.30 
8.30 | 4.30 
9.10 FQ 4.30 
9.50 | 4.30 
0.50 | 4.30 
1.50 | 4.30 
2.50 AM) 4.40 
1.50 | 4.40 
2.50 | 4.40 


Thu. |13|No L. \No L. 
Fri. |14|NoL. rw Nol. 
Sat. |15|NoL. (Nol. 


6.40 PM| 7.50 
6.40 | 8.10 
6.30 | 8.30 
6.30 | 9.10 
6.20 | 9.50 
6.30 {10.40 
6.30 19\11.40 


6.30 {12.50 am 


6.20 2.10 
6.20 3.30 
6.20 4.50 


6.20 4.50 
6.20 4.50 
6.20NmM) 4.50 





6.10 | 5.00 


PUBLIC LIGHTING TABLE. 


INCORPORATED 863. 


NEW YORK AND PHILADELPHIA, 


SEPTEMBER, i894. 


|Table No. 2. 


| 























| NEW YORK 

CITY. 
ALL Nieat 

LIGHTING. 

Light. | pag 

“PM. | AM. 
6.30 | 4.20 
6.30 | 4.20 
6.15 | 4.30 
6.15 | 4.30 
6.15 | 4.30 
6.15 | 4.30 
6.15 | 4.30 
6.15 | 4.30 
6.15 | 4.30 
6.05 | 4.40 
6.05 | 4.40 
6.05 | 4.40 
6.05 | 4.40 
6.05 | 4.40 
6.05 | 4.40 
6.05 | 4.40 
5.55 | 4.50 
5.55 | 4.50 
5.55 | 4.50 
5.55 | 4.50 
5.55 | 4.50 
5.55 | 4.50 
5.55 | 4.50 
5.40 | 5.00 
5.40 | 5.00 
5.40 | 5.00 
5.40 | 5.00 
5.40 | 5.00 
5.40 | 5.00 
5.40 





DURING 1894. 














By Table No. 1. 


TOTAL HOURS LIGHTING 


By Table No. 2. 


Hrs. Min. Tirs.Min. 
January. ..244.10 | January. .. 423.20 
February...195.30 | February. . .355.25 
March... .. . 206.20 | March.... .355.35 
jp eee 169.40 | April... ....298.50 
ae 162.10 | May....... 264.50 
June .- 135.40 | June.. .... 234.25 
* Ee 146.30 | July...... 243.45 


August... ..162.20 | August .”. . . 280.25 


.. 174.10 | September. . 321.15 








» «2274.20 | 





October.. ..211.20 | October.... 
..221.00 | November. . 401.40 
. .245.30 | December. .433.45 


Total. . .3987.45 


374.30 
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ROOTS 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 





provements on our Exhausters. 

With these improvements we have taken a very decided 
step in advance of all our past efforts. 

New cuts will soon be out. 

















Inquiries | Send 
Cheerfully for 
Answered. | Catalogue. 


Pa 











BYE=-PASS 2» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Branch Office, 1405-10 Manhattan Bldg,, Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


Home Office, Connersville, Ind. 
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THE UNITED | 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS, 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 


Fort Wayne, IND. 











Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
_ Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 
CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 














Etc., Etc. 
W. H. PEARSON, President. J. T. WESTCOTT, Gen’! Mang’r & Treas. | Oe >. Chief Engineer. 
(Formerly with The United Gas Improvement Co. rly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARAPUS CONSPRUCTION CO), Lt 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe-and other forms of Water Gas Plants. 


Our system includes a combination of the best eres of Water Gas manufacture now in use, and an appa: atus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to st of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hmre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GASa«s>» WATER Go., 


218 La Salle St., Chicago, Iil. 











HENRY C. REW, President. 








N. A. McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 





Builder and Operator ofr Gas Works. 
SOLE OWNER OF THE SOLE OWNER OF THE 


REW APPARATUS, ‘MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE OF CARBURETED WATER CAS 

DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 

OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANT=ZED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Su.ccessors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ’ ) 
. IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost.of material and labor 














1. 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR: IN THE WORLD! 








Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use tem profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERTRON MASS 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
anyother material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent.at a nominal cost. It is now 














a) used by the largest gas companies in the West. 


M BAKER BLOWER COMPANY, ssssesecsssroaes= "= 


PHILADELPHIA, PA. H.W. Douglas (*cts<ompcny) Ann Arbor, Mich. 
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wesprems OPE RAKINS & CO., 





F. SEAVERNS. 


228° & 229 Poauce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Qld Kentucky Shale, for Enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more .slivered at any required point in the United States or Canada. 








SCIEN TIE IC BOOFER Ss. 





KiNG’s TREATISE ON THE MANUFACTCRE OF COAL | THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 


j GAB. Three vols.; $10 per vol. 
G48 MANUFACTURE, by WiLtiaM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER'S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 2 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY: A GUIDE TO THE STUDY OF | 
THE MEASUREMENT OF LIGHT. By W. J. Dippin. $3. 


STRAINS IN IRONWORK, by H. ApaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION. | 


PLANT, AND MACHINERY. $5. 
COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


BEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


HUMPHRKYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by DR. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Suge. $1.40, 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQLOK, 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 





| 8vo., Cloth. $3. 


| THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
| ENT’S HANDBOOK, by WM. Moonzy. $3. 

} 
VicToR VON RICHTER. $2. 


[LLUMINATING AND HEATING GAS, by W. BuRNS. $1.50. 


| HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 


ADAMS. $250. 


FUEL AND ITS APPLICATIONS. $7.50. 


| GAS LIGHTING AND GAS FITTING, 


UES OF GAS COALS AND CANNELS, by D. A. GRAHA) | 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THC NEWBIGGING. Fifth edition $6. 


A TREATISE ON MASONRY CONS.RUCTION BaRKER. $5 


GAS ENGINEER'S LABORATORY HANDBOOK, by JoHN 
HORNBY, FI C., $2 50 


by W P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 
ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement. Storage. and Distribution. by 


PHILIP ATKINSON. $1.50, 
ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 


ELECTRIC TRANSMISSION OF ENERGY. by G. KNAPP. $3 


ELECTRICIAN'S POCKET-BOOK. by MONROE and JAMIESON. 


$2.50. 
MAGNETISM AND ELECTRICITY. by J.OVEREND. 40 cent:. 
ACCUMULATORS, by SiR D. SALOMONS. $1 50, 
DYN 7:0 BUILDING, by F. W. WALKER. 80 cents. 


ELECTRuC LIGHTING FROM CENTRAL STATIONS, 
ForBes. Paper. 40 cents, 


by G 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosp: 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


A. M. 





receipt of order. All remittances should be made by check, draft, or post office money order. 


CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS8 COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CoH EE. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y 60 Congress St., Boston. 


ENRICH YOUR GAS 


WITH OUR 


“ AGENTS, 











“Bear CREEK” CANNEL | 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong: Simple, Durable. 
rush any Size Desired. 











Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
hae ae Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 














This is a valuable and important work, a copy 
of which should be in the possession of every ga? 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. | 


It is the only work of the kind which has ever | 
been published in this country, and is most com | 


plete. Handsomely bound. Orders may be sent { 


Ae M. CALLENDER & CO.. 32 Pine St.. No.4 





will | 


Cc. M. KELLER, | 


| 


| 


} 





—-+ Fae 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =~: Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 


the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South meee od N. J. 





EpMuND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE ‘WESTMORELAND COAL C0. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PwrPOoOINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL COoO., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
Toledo, O., and Pittsburgh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 





GAS OIL. 


26 Bzeadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY | 


OOBNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. DaviID R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


ies Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C.,-N. Y 














CVLS. ELCMEP. 


| FIRE Brick 
AND 


-CLay RETORTS# 

















Works, 
‘CCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P.0. Box 37. 


Successor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 








(ESTABLISHED 1856.) 
A EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, 


BENCH SETTINGS, 


Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


A cement of great value.for patching retorts, 
pieces, making up all bench-work joints, blast f =. 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 

I 400 t 3 pound, at 5 

pn Casks, ‘0 at cents 

In Kegs. 1€0 to 200 pon "$6 26 etry 

In Kegs less than 100 “ 


C.L. GEROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ils. 


ly + oo 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
héats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AvGust LAMBLA, Vice-Prest. & Supt 


BALTIMORE — 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim 
mey Tops. Drain and Sewer Pipe (from 
23 to 30 inches) Baker Oven Tiles 
13x123x3 and 10x10x32. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sele igevts the Yew Fu¢iand “tates. 








Kine’s’Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 


A. M. CALLENDER & CO,, 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 











* Gas Apparatus. x 


No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable. Most Easily Repaired. 


\ \ \ \ f 


fo 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice 


Simple in Construction, J. P. WHITTIER, 


Accurate in Operation, | 70 Rush St., Near Division Ave., Brooklyn, N. Y. 
Low in Price, — 


orem | The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 
Price, $2.50. 
A. M. CALLENDER & CO., 32 Pine Street N. Y. City 


BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 











Send for Circwars. 


THE BRISTOL CO. 


Waterbury, Conn. 





Received Medal at World’s 
Columbian Exposition. 








FLEMMING’S 
Generator-Gas Furnace 











Materials furnished and Benches erected by 


J, H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N. J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C >). 
32 Pime Street, N. ¥ 








Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 





Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 





The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 

















Parson's Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. Nosale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CoO. 


W AL, THIANM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 






















Tubular, Pipe and Sinuous Friction 


CONDENSERS 


Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. of all Sizes. 


RK ® & 

















| STEEL TANKS Yor GASHOLDERS. IRON ROOF PRAMES and FLOOR. 





Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversiblie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
“oke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of a!l Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. : 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


=<“ Baltimore. Md. 











triple Double, & Singie-Lin PURIFIERS. 
GASHOLDERS. CONDENSERS 
[Pan Holder Talks, ’ Scrubbers 
rs 1 BENCH CASTINGS 
Cirders. OL STORAGE TANKS. 
BEAMS. Boilers 





The Wilkinson ¥ ‘Water ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


mm NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFG. (0,, Stcceso== to TRACE & sADDEN. 








VAI-V | T E 
ALVES, Pe on + 2. 
Double and Single Gate, 4 in. to 72 in., outside and 

inside Screws. Indicator, etc., for Gas, Sm Saban OF _ 








Water, Steam, Oil and Ammonia. 


PAIN T “ws:%" Holders 


And all Ironwork about Gas Works. 
POU CHEE Psin, N. LY. 


GASHOLDER PAINT. 


Usce Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particuiars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFA CTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Fic. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 














SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 


oss to 954 River St., & 67 to 83 Vall Av. 
TROY, N.Y. 






















Ro pee 























pox 
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Millville, N. J 
Foundri-s and Works: < Florence 


400 Chestnut Street, agra ipo PA. 


MANUFACTURERS OF ~~ 


CAST IRON PIPE | 





SOLE MAKERS OF 


THE MITCHELL SCRUBBER 


(PATENTED) 


PURIFIERS, CONDENSERS, SCRUBBERS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. 
BENCH WORK. 
IRON FLOORS AND ROOFS. 








| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 





PLATE GIRDERS. } 


ENGINEERS, 
IRON FOUNDERS, 
MACHINISTS 


BUILDERS OF 


GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 








CUTLER’S 


PATENT FREEZING PREVENTER 
FOR CAS HOLDER CUPS. 


—— 





THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


= ENCINEERS AND CONTRACTORS FOR 7s ; 
Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. ore 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant: 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity.=orficts- Bridge & Ogden Sts., Newark, N. J. 














The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIB$ FROM N. Y. TO GREENPOINT. 


i 


BUILDERS OF 


Gras Etolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 


Frice $1. 


‘A. M. CALLENDER & CO.. No 32 Pine Street, "New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SuccEssurs TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 








‘BURDETT LOOMIS, - 


H. RANSHAW, Prest. & Mangr. Wwa. STacey, Vice-Prest. T.H. Bircn, Asst. Mangr. R. J. Tarvin, Sec. & Treas. 


STACH YY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders. 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work use in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Onio. 





12. DHILY & FOWLER, |}!/ 


Taurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 
EXolders Built 18sec to 18so9eR2, Inclusive 


Galveston, = og (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlebem, Pa.’ 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “* Vassar College,”’ N 
Brunswick, Ge Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 
Port Chester, N. Y. Seattle, W. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 
New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Aubnrn, N. Y. 
Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brocklyn. N. Y. 


Lynn, Mass. (2d) 
Little Rock, Ark, 


§ Fe 
South Boston, Mass. 
Rye, N. Y. (2) 


New York, N. Y. 
Willimantic, Conn 
Montclair, N. J. 


New London, Conn. (2d) 
West Chester, N. Y. 
Bay Shore, L. I. 
Washington, D. C. 
Newport, R. a oe 


Vancouver, B C. 
Charlottesville, Va. 

So. Framingham, Mass. 
Woonsocket, R. L. 
Simcoe, Can. 


Washington, D. C 
Wilkes-Barre, Pa. 
Bridgeport, Conn.( 
Sing Sing, N. Y. 
Exeter, N. H. 








Staten Island, - Y. (2d) Erie, Pa. (2d) Morristown, N Pittsfleld, Mass. (2d) Wilkes-Barre, Pa., ons 
Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (24) Lynn. Mass. (2d) [GasCo 
ILLUMINATING GAS! FUEL GAS 


The Loomis Process. 


| Now i in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


concern Conn. 








WM. HENRY WHITE, 


IN Oo. 


832 Pine Street, 


New = City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 





Plans and Estimates Furnished. 
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Woods Gas Scrubbing and Enriching Apparatus. 




















tno Elevation. \ Side Elevation. 


‘Ibe cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
end retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
.\aterial. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City. 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than $3OO in Use. 


























Reece REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 
wy; a{ | Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
| Brooklitre Gas Co., the Nassau Gas Co., the Providence Gas Co., the 

Trenton Gas Co., and a number of others which we can’t name for 

want of space, if IT won’t. 


|__| GEORGE SHEPARD PAGE'S SONS, 


OS a oe ee ea eee ee Oj ss 


Bullt by ISBELL-PORTER CO., 245 Broadway, N. ¢. Sole Agents. 69 Wall Street, New York. 


FIHLDS ANALYSIS 


E"or the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Irciand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN. W. FIELD, Accountant to the Cas Lt. and Coke Co., London. 
eS Price, $5. For Sale by 


A.M. CALLENDER&CO., - No. 32 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Chio. 








JOHN Fox, 


160 Broadway, N. Y. 





“TASTIRON GASSWATERPIPE 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Ete., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 














GEORGE ORMROD. Manger. & Treas.. Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


_ EMAUS PIPE FOUNDRY. 


“ DONALDSON TEON COMPANY. EMAUS, FA 


EWALERIDLE 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. | 
Nffice, Corbin Building, 192 Broadway, N.Y 





Glenirot cae 





MANUFACTURERS OF 


‘CAST IRON PIPE AND SPECIAL CASTINGS 


POR WATER 4ND GAS, 
Also, FLANYE PIPE, LAMP POSTS, Etc. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. 


PIPE. 





CINCINNATI, OHIO. 


Purifiers, Condensers, Serubbers & Center Valves 
SP RULALS, FLAN teal alles AND LAMP POSTS. 








N. Y. AGENCY, 


Bartlett Lamp Mig. Co, | 


40 College Place, 
New York City. 


Telephone, 1125 Courtiandt. 


——_ 







Special 


: = 
- 
= s 
- Se ee 





METRIC METAL CO., 


FOR ALL KINDS OF SERVICE. 


REPAIRING METERS OF ALL MAKES. 


Agts.. MCELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., Indianapolis, ind 











Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHE: 
ON APPLICATION. 


MANUFACTURERS OF 


fry (as Meters 





Attention Paid to 
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NATHAN iden BOE Ls, 


, o~ 153 Franklin St., Boston, Mass. 
o. Ww. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 











Established 1849. 


With the best fecilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is 2nabled 


enkaumneeines “omptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


“Success” and “Perfect” ¢ Cas Stoves. 


Bistablisasheda 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


: STATION METERS, METER PROVERS, 
ASZPHRIMENTAL METERS, SHOW OR GLAZED METEBS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
































Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any «diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
t:ons, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.¥., or WM. COX, C.E., Stapleton, N. Y. 
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GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFTELD, Sec. and Treas. 
THE AMERICAN METER CO 
T a 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
A 3 
SGaswtnetowriew: | GAS STOVES. ~enennemnunen 
512 West 22d St., N. Y. 


SUGG’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
| 810 North Second Street, St. Louis. 


SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring”? Drum. 


222 Sutter Street, San Francisco. 








EELME: & MeciLHENNy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO., 


EBEatablished iss4. 


a 











154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 

















A CONVENIENT 


ji 
BINDER for the JOURNAL. The American Gas Engineer 


STRONG. | 


=a and Superintendents Handbook. 


SIMPLE 


CHEAP. | By WM. MOoOOoNnrHY. 


HANDSOME. | 




































Price, $1. 








" S85O Fasges, Full Gilt Morocco. Frice. $8.00- 
A.M. Callender 

& Co., tall og 

32 Pine st., 


xv.otr A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week, 








oeceencccececeesbesecces -epccecccsed Uhebeedeees So0dee coda MORS Es edeccrbcccccoveccceaceee - For efficiency and low gas consumption. 
For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliability. 
For close regulation of power. 


U 
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150 MEDALS AND DIPLOMAS. 


The “OTTO”.--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 





Our SIMPLICITY, 25 far as is 
2 possible, with good de- 
Columbian sign and perfect Work- 
Style ing. Built on scientific 
principles, with a view 
ee to HIGHEST EFFICIENCY 
With removable seats and 
casings for all valves. 
With Patent Alloy Tube, SK 
good for one year. 
With timing device for igni 
tion, preventing starting Sizes, 


backward; or with elec- 


tric igniter. 1=3d to 120 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

_The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 


NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 












